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Abstract	
 
Among many behaviour changes associated with recent declines in HIV prevalence in 
Zimbabwe, the number of men reporting buying sex halved between 1999 and 2005 possibly 
due to economic deterioration reducing disposable income. As the economy recovers, a key 
question is how this is reflected in sexual behaviour trends. A recent modelling analysis of the 
modes of transmission of HIV in Zimbabwe suggested diminished role for sex work in driving 
new infections. A central conclusion was that the analysis was hampered by a lack of 
contemporary data on sex work in Zimbabwe. As Zimbabwe enters a new strategic phase of 
policy towards interventions, the data of the women at risk study are timely.  
 
Sex workers – defined broadly as women >17 years old who received money, goods or any 
form of material benefit in exchange for sexual intercourse – were enrolled into a 12 month 
cohort across four socio-economic areas in rural Zimbabwe. Biological and behavioural data 
were collected. Two methods were used to recruit women: a venue-based strategy; and a 
modified snowball. Women were asked questions for 20-30 minutes in a face-to-face interview 
delivered either onsite in venues or at an arranged meeting time. The population size from the 
census was triangulated with a capture-recapture survey and with the prevalence of reporting 
on a general population survey. 
 
Depending on the defintions SW make up between 5.9% and 7.2% of the general female 
population according to WR study data. This is slightly higher than, but comparable to a 
general population estimate of 4.7%. The venue-based population was estimated as 1.36%. 
Research into the payments for sex revealed a 27% price reduction for sex when a client 
requests a condom. Client preferences determine whether a condom will be used or not. This 
has implications for interventions targeted at sex work. 
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1.1 INTRODUCTION	AND	BACKGROUND	
1.1.1 Chapter	overview	
This chapter presents the current status of the HIV epidemic in Africa and among female sex 
workers (FSW) before reviewing background literature on key concepts of the thesis. This first 
section provides a background on the current status of the HIV epidemic, and in relation to sex 
work, with particular focus on sub-Saharan Africa and Zimbabwe. The second section presents 
a conceptual framework for positioning the longitudinal study of sex workers in rural 
Zimbabwe, the Women at Risk project. The third section outlines the research questions which 
evolved from the literature review and the last section describes how the thesis is organised to 
answer the research questions.  
 
It is worthwhile to note at this point that the concern of this thesis is on female sex work and 
therefore sex work refers exclusively to female operatives.  
 
1.1.2 HIV	epidemiology		
The global HIV epidemic remains a public health priority with an estimated 34.0 million (31.4-
35.9 million) individuals worldwide living with HIV/AIDS in 2011. New infections continue to 
decline, with 2.5 million (2.2 million – 2.8 million) people acquiring HIV in 2011, 20% less than 
in 2001 (8). Sub-Saharan Africa remains the most severely affected region, and accounts for 
more than two-thirds of adults living with HIV globally and more than 90% of infected children. 
Women in this region are disproportionately affected: prevalence among young women was 
3.1% compared to 1.3% in young men (15-24 years); and adult women account for nearly 59% 
of adult infections (8).  
 
Nevertheless, positive progress in sub-Saharan Africa continued in 2011 as coverage of eligible 
HIV infections with effective anti-retroviral therapy (ART) rose from 47% to 56% between 2010 
and 2011 – the first time a majority of eligible people were receiving ART. Amid expansion of 
access to testing and treatment and declines in HIV incidence in 22 sub-Saharan African 
countries, the region has experienced a 32% reduction in AIDS-related mortality between 2005 
and 2011 and an estimated 86% of averted child infections between 2002 and 2010 were in 
SSA (9).  
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The main route of HIV transmission in sub-Saharan Africa is through heterosexual sexual 
intercourse (10). HIV may also be transmitted horizontally through sharing needles and blood 
transfusions (11); in Zimbabwe these routes are not believed to have played a major role in the 
spread of the epidemic (12-14). Transmission of HIV also occurs vertically through perinatal 
transmission. High preventative efficacy of ART in pregnancy (15) makes prevention of mother-
to-child-transmission a health priority globally under the Countdown to Zero initiative (15) and 
a priority for Zimbabwe in the National HIV and AIDS Strategic Plan 2011-2015 (16).  
 
1.1.3 Epidemiology	of	HIV	and	FSW	
Compared to the general female population in sub-Saharan Africa, Southeast Asia, Eastern 
Europe, and Latin America, female sex workers (FSW) are disproportionately affected by HIV 
(17). A recent meta-analysis of low and middle-income countries estimated that across 16 
countries in sub-Saharan Africa, the odds ratio for a FSW to be living with HIV compared to the 
female population in the same country ranged from 3.4 to 67; the heterogeneity in odds is 
primarily driven by varying general female population prevalence rather than the prevalence in 
FSW (17). The pooled prevalence of HIV in sub-Saharan African FSW is 37% (95% CI: 36.2% – 
37.5%) and FSW have a pooled 12.4 times increased odds (95% CI: 8.9–17.2) of living with HIV 
compared with all women (aged 15-49 years).  
 
In many countries in SSA the HIV epidemic first established in FSW and clients (18, 19) before it 
was observed in pregnant women in the general population (20). The extent that sex work 
continues to contribute to HIV incidence in mature epidemics is an issue that remains 
unresolved. Modelling studies have shown the relative contribution of sex work to wane as 
infection becomes more widespread (21). These findings suggest that, due to the high 
prevalence of HIV among men and women whose sexual behaviour does not predicate a high 
risk of infection exposure, sustained endemic transmission may occur in the general 
population independently of FSW-client networks (22).  
1.1.4 Epidemic	in	Zimbabwe	
HIV was first identified in Zimbabwe in 1985 and incidence is estimated to have peaked 
sometime between 1988 and 1991 (23, 24). Zimbabwe had one of the world’s most severe HIV 
epidemics; at its peak in 2000, HIV prevalence in pregnant women (aged 15-49) was estimated 
at 32% (25). Substantial and consistent declines in prevalence as a result of shifts in behaviour, 
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as opposed to selective mortality among infected individuals (25, 26), have reduced the 
percentage of adults (15-49 years) living with HIV infection to 15% (27)- a 50% decline since its 
peak in 2003 (2). Current DHS estimates indicate that eighteen percent of women and 12% of 
men were infected (27).  
 
As a chronic infection, HIV cases increase with increasing population age until selective AIDS 
mortality exceeds incidence at which point HIV prevalence declines with increasing age. 
Current peak prevalence of HIV in women is 29% in 30-34 and 35-39 age groups and is 30% 
among 45-49 year old men (27). Substantial gender disparity in HIV prevalence exists among 
young adults aged 15-24 years: prevalence among young women 15-24 years (3.0%) is twice 
that of young men (1.6%), even though median coital debut is similar at 19 years for women 
and 21 years for men (3). Driving the difference is the effect of cross-generational sex: young 
women (17-24 years old) tend to form prolonged partnerships with men a median of 6 years 
older (interquartile range: 4-9 years) and with whom they tend to have a high frequency of 
unprotected sex acts (28). By comparison, 17-24 year old men report their most recent 
partners to be a median of 3 years younger (IQR: 1-4 years), more likely to be casual partners 
than regular and involve fewer sex acts which are more likely to be protected with condoms 
(28). Focus groups with general population members in eastern Zimbabwe found that a major 
motivation for young women having older partners was seeking money and gifts from older 
men (28).  
 
Nevertheless, the substantial decline in prevalence is unlikely to be from delaying sexual debut 
and reductions in cross-generational sex alone (29); people who initiate sex at younger ages 
tend to have more lifetime partners, engage in sex more frequently, and have more 
overlapping sexual relationships (30)  therefore, reduction in risky sex is more likely than 
delaying sexual debut to drive prevalence declines (29). Furthermore, shifts in other 
behaviours – a reduction in extramarital and multiple partnerships, reduction in commercial 
sex - are also more likely to have driven the observed decline in prevalence rather than the 
natural course of the epidemic or delayed sexual debut (26, 31). Qualitative evidence supports 
personal costs of mortality and morbidity, interpersonal communication of effective HIV 
prevention methods, and growing poverty - which restricted men’s ability to support extra-
marital partners and pay for sex -  aided by intervention efforts as principal drivers of 
behaviour change (32).  
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Supporting the qualitative accounts of fewer men paying for sex, DHS data show that the 
number of men reporting buying sex halved from 7% to 4% between 1999 and 2005 (1, 2, 25, 
26). However, the decline in reporting paid sex was also accompanied by a reduction in 
condom use – from 82% to 74% - the last time they paid for sex (Figure 1.1). More recent data 
from DHS 2010-2011 reveal that while the numbers of men reporting paid sex has not changed 
between the two most recent DHS surveys, there was an increase in condom use the last time 
they paid for sex.  
 
Figure 1.1: Reporting of paid sex by men (15-49 years) and condom use at last paid sex on Zimbabwe 
Demographic and Health Surveys between 1999-2011 
 
 
 
 
However, the extent to which this reduction in risk is linked with a change in the population 
prevalence is unknown. Given the high prevalence of HIV in sex workers (SW) (over 55% in 
rural FSW in Mashonaland West, Zimbabwe (33)) it seems plausible that, amid trends of men 
and women in the general population reporting fewer casual partnerships and using condoms 
more frequently (25) (therefore increasing the relative importance of sex work to general 
population transmission (34)), a reduction in visits to FSW could have had a major influence.  
 
The introduction provided the epidemiological overview of the geographic and population 
differences in HIV distribution, with a particular focus on the epidemic in Zimbabwe and in sex 
workers. This was intended as a brief background to a more detailed exploration of the 
1999 estimates are based on 15-54 year old men 
Source: Demographic and Health Surveys, Zimbabwe (1-3) 
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research setting and the target population, namely Zimbabwe and sex workers respectively, 
and to establish the epidemiological narrative of the research. The next section provides an 
overview of the cultural, historical and social context in Zimbabwe which also relates to the 
country’s national health strategies.  
 
Cultural, economic and social context for the women at risk study 
 
This section does not attempt to provide an in-depth anthropological account of the Shona in 
Manicaland, but, in recognition of the importance of context in framing behaviours that 
determine HIV risk (35), this section presents an overview of relevant aspects of the Shona 
culture and economic and political history which have influenced sexuality and sexual 
relationships. Much of this section explores the extent of gender inequality in Zimbabwe, but 
any discussion of the subjugation of women should also acknowledge the impact that racial 
inequality and Victorian mores of the colonial power had on shaping a patriarchy and its 
subsequent codification in the post-independence constitution. This should not be taken as 
evidence of some inherent patriarchy existing in Shona culture, rather it is an account of recent 
systems and customs that have inevitably evolved within and been shaped by the belligerent 
colonial authority and laws.  
 
Two principal native Bantu languages exist in Zimbabwe, Shona and Ndebele, which are 
subdivided into geospatially distinct dialects. Shona is spoken by over 70% of the country, is 
the most widely spoken Bantu language, and is also spoken in Mozambique and Zambia. There 
are 18 Shona dialects in Zimbabwe; Manyika is the dominant language of the population in 
Manicaland where The Women at Risk (WR) study was situated.  Zimbabwe is subdivided 
geopolitically into 10 provinces, which are each divided into districts. Manicaland is a province 
in the east of Zimbabwe which borders Mozambique. The provincial capital, Mutare, has a 
population of just over 170000 and is the most populous commercial centre in the province 
(36). Agriculture is the principal economic output of the region, and thanks to the favourable 
climate and high rainfall the region has the largest agricultural output in Zimbabwe.  
 
Successive economic crises and governmental policies (such as the Structural Adjustment and 
Resettlement policies) have shrunk the formal sector of the economy, giving rise to a large 
informal sector comprising small and medium-sized enterprises (SMEs); 95% of whom operate 
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with 1-4 employees (37). The lowest point of the economic crises came in 2009 when the 
Government abandoned the Zimbabwean dollar and replaced it with foreign currencies, viz. 
the South African Rand, US dollar, Botswanan Puna, and British Pound.  
 
Zimbabwe operates under two legal systems – civil and customary law – often with little 
continuity, which tends to create confusion among the population and undermines progress 
towards greater gender equality (38). For example, protection against gender-based 
discrimination under the Declaration of Rights exempts customary law (39).  Zimbabwe’s dual 
legal system recognises two types of conjugal unions: civil and customary marriages. Only 
registered marriages (all civil marriages and some customary marriages) are recognised in law 
so legislation seeking to address gender inequalities in inheritance in the cases of divorce or 
widowhood is ineffective in practice for a majority of marriages which are unregistered 
customary marriages.  
The following section provides an overview of marriage and the relationship of marriage 
traditions and the legal status of women with respect to gender equality. 
 
Marriage and sexuality 
Traditionally families of the couple have considerable influence over conjugal unions, including 
negotiation of roora (bridewealth) which is paid by the groom’s family to the bride’s family. 
Patrilineal succession, securitised by roora, guarantees that children from the marriage are 
inherited by the husband’s family and control of the bride is transferred from her father to her 
husband and her husband’s family (40). In the 1980s, Meekers reported an increase in irregular 
unions such as elopement marriages where the couple elope and subsequently return to allow 
ceremonial proceedings to formalise the union, including payment of roora (41). Elopements 
transferred the responsibility for partner choice from the families to the couple and were 
found to be more common among young, educated and urban women. Although increasing 
costs of bridewealth and desire for greater independence among educated, urban women 
have been cited as possible reasons for declines in ceremonial marriage negotiations in favour 
of elopements (41), the tradition appears to have continued at a high level until relatively 
recently: approximately one in two marriages in a survey of married and previously married 
Harare women in 2005 were negotiated with bridewealth (42).   
 
Critics of customary marriage laws argue that the bridewealth objectifies women and denies 
them legal rights over their children, property in the marriage, and financial independence 
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which upon the death of a spouse can result in seizure of matrimonial property by the 
husband’s family and forced evictions of widows and children upon the death of a spouse (43). 
Roora payment has also been linked to intimate partner violence on the assumption of rights 
over wives’ sexuality and fertility: women are expected to provide as much sex as her husband 
wishes and forced sex is common (44). According to the 2010-2011 DHS, 26% of women (15-49 
years old) reported ever being forced to have sex by a partner/husband and 14% reported 
forced sex in the last year.  
 
Since the Domestic Violence Act was introduced in 2006, a shift in attitudes to violence against 
women has been accompanied by a decline in recent spousal physical or sexual violence from 
31% in 2005-06 DHS to 29% in 2010-11 DHS (27). However, declines in physical violence (from 
25% to 22%) were not complemented by women’s experience of sexual violence which 
increased from 13% to 14%. A major component of forced sex or withdrawal of sex is the 
exertion of male control over female sexuality in marriage and wives’ fertility (45).   
 
An emphasis on virginity among young girls, as the key to a happy marriage, female sexuality is 
controlled by parents in childhood and by husbands in adulthood. Although, an active sexual 
relationship within marriage was key to fulfilment in life as it the means for procreation (46), 
there are constraints on women’s enjoyment of sex, even in marriage, else they may be 
accused of infidelity (44). This may stem from the belief that men are weaker at being able to 
control their sexual urges and so husbands are usually expected to make the first sexual 
advances (46). Infertility in wives or unsatisfactory parity entitles men to additional wives 
through certain customs. In contrast, male infertility which is seen as emasculating licences 
cultural practices such as kupindira to force wives to have sex with another member of the 
husband’s family to preserve his dignity (44).  
 
Discriminatory practices which are legal under customary law such as these and kugara nhaka 
(wife-inheritance) - forced remarriage of widows to her brother-in-law, or marriage of younger 
sister of a deceased wife to the widower – have received particular prominence for their link to 
HIV transmission and are condemned by human rights organisations (47, 48).   
 
Health policy 
For over two decades since it began in July 1987, Zimbabwe’s national AIDS campaign has been 
promoting awareness of HIV using print and electronic media, posters and health personnel to 
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advocate fidelity to one faithful partner or consistent condom use. Two surveys conducted six 
months prior and six months after the launch of the national campaign in Harare (49) and 
Bulawayo (50) (among based teacher trainees and the general population respectively) 
demonstrated high basic knowledge about AIDS among respondents. In both groups, over 80% 
knew that AIDS was fatal and more than 50% knew it was incurable. However, knowledge of 
effectiveness of condoms was low - 48-58% of respondents correctly identified condom 
effectiveness - and many misconceptions about transmission routes existed (more than 50% 
reported toilet seats, sharing crockery with AIDS victims and kissing as routes for becoming 
infected). Among teacher trainees, in an open-ended question about risk groups for AIDS, 73% 
cited commercial sex workers (CSW), 24% identified those with multiple sexual contacts but 
just 0.8% cited partners of risk groups. Moreover, 62% reported avoiding multiple sexual 
contacts as a precaution against infection (49). In both groups, higher education was 
significantly associated with greater awareness of AIDS risk and precautions (49, 50).  
In 1989 a Knowledge Attitudes and Practise study (KAP) was conducted among 2109 adults 
(55% female) in Harare. The survey covered housewives, unemployed and employed people 
and students (51, 52). Respondents were asked about various sexual behaviours. A quarter of 
single female respondents and 6% of single male respondents had been paid for sex.  Extra-
marital sex with regular (15%) and casual (11%) sexual partners was common but condom use 
with these sexual contacts was low: 48% and 41% reported never using condoms with regular 
and casual sexual contacts respectively. Men reported using condoms primarily with sex 
workers (32%) or casual partners (36%) and rarely used condoms with their spouse (15%) (52). 
Monogamy was the most commonly cited change in behaviour in response to AIDS (69%), 22% 
reported using condoms, while 6% reported abstinence and 6% reported avoiding sex workers. 
The KAP study was one of the few early surveys of the general population that asked female 
respondents whether they were paid for sex.  
 
Clients of sex workers 
National statistics on visits by men to sex workers did not become available until the 
Demographic and Health Survey in 1999. However, a number of localised studies reported on 
the prevalence of paying for sex before 1999. An anonymous survey of 202 men and 100 
women canvassed from streets in high density suburbs of Bulawayo, from Bulawayo market 
and from a municipal STD clinic in 1989 demonstrated high levels of visits to sex workers by 
men: 40% over the lifetime and 24% within the previous month (50). Among male factory 
workers in Harare who were enrolled into a cohort between 1993 and 1995, a survey of 
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baseline characteristics upon enrolment found 19% had paid cash for sex within the last year 
(53)  
 
Incident HIV infection in the male factory worker cohort in Harare between 1993 and 1995 
indicated higher risk among those with multiple partners, genital ulcers and migrants who 
lived apart from their wives. Men who seroconverted demonstrated multiple risk behaviours: 
multiple partners were highly correlated with paying for sex, which were both strongly 
associated with frequent but inconsistent condom use. Men living apart from their wives in the 
year preceding enrolment were also significantly more likely than men residing with their 
wives to report multiple sexual partners, paying for sex, and STD (54). Trusting a partner was 
frequently cited as the reason for not using condoms in relationships with girlfriends. Other 
men found it difficult to remember to always use condoms due to being drunk. 
 
These studies demonstrate a prolonged history of empirical evidence linking payment for sex 
to HIV infection. More recently, Frances Cowan and colleagues calculated that almost at peak 
prevalence almost 20% of infections among men were attributable to having paid for sex (55). 
Additional evidence around the early 2000s at peak general population prevalence, evidence 
from the Manicaland HIV/STD Prevention Project identified beer halls to be associated both 
with paying for sex, being paid for sex and with HIV prevalence, corroborating earlier findings 
of David Wilson and colleagues that identified bars and beer halls as major loci for sex work 
negotiation. 
 
An intervention trial conducted 1998-2003 was targeted at sex workers and their clients 
through peer education, condom promotion and information delivery (56). Key messages were 
in line with the standard national campaign messages to stick to one partner where possible or 
to abstain from sex or with casual partners, to use condoms. The programme failed in its 
objective to reduce HIV incidence among young women and men in the general population. 
Reduced HIV incidence was observed among young men who attended prevention meetings 
compared to controls. Evaluation of the trial highlighted a number of key issues which 
contributed to the failure of the intervention including failure to engage with the realities of 
the target population or the communities and undermining of the programme messages due 
to inability to enact the microfinance component (57).  
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Problems of engagement with the target population may include difficulties identifying 
suitable role models from within the FSW community. Furthermore, additional questions 
remain about nature of sex work within this context – does placing the intervention in bars and 
workplaces engage with the wider FSW? It is necessary to develop a comprehensive account of 
the organisation and operation of sex work in these communities to answer this question. 
Furthermore, amid reduced demand for sex work and economic decline, condom promotion 
and being faithful may not be messages that are easily heard. 
 
1.2 POSITIONING	THE	WOMEN	AT	RISK	STUDY	
The aim of this literature review is to provide a detailed critical account of the literature 
concepts of sex work and its relation with HIV infection. This will touch on evidence for 
individual factors related to transmission but will crucially also explore some of the social and 
structural factors that are relevant to the Zimbabwe situation. To answer this question it is 
useful to consider a conceptual framework which links factors in processes that can increase 
women’s vulnerability for HIV infection at a population level (Figure 1.2).  
 
Figure 1.2: Overview of a framework for research of sex work; adapted from Blanchard and Aral, 2010 
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Biologically, an uninfected person needs to be exposed to an infected person to allow 
transmission of the virus. For the purposes of this thesis the only transmission route that is 
considered is via heterosexual sexual intercourse. The biological factors that determine the 
likelihood of this happening (efficiency of transmission, exposure of susceptibles to infected 
individuals, and duration of infectiousness) are not easily measured1 therefore proxy variables 
– that determine likelihood of susceptibles mixing with infected individuals and transmission 
efficiency - that can be measured at an individual level are more often considered. As Schwartz 
and Diez-roux point out in their commentary on Geoffrey Rose’s principle, “social facts imply 
that individual autonomy and choice is constrained by social position and physical 
environment” (58). 
 
It is on this basis that the first two sections of this review will explore the macro-level and 
social factors that relate to sex work. Discussion of the macro-environment establishes the 
socio-cultural milieu for how sex work is organised socially and economically. Finally, section 
1.2.3 looks in more detail at research on sex work in Zimbabwe to identify key gaps in 
knowledge that could explain how variation in the organisation of sex work may alter women’s 
likelihood of becoming infected. 
 
1.2.1 Macro-environment	
Socio-cultural factors 
This section will focus on gender-based inequality which lies at the intersection of the colonial 
patriarchy and the cultural patrilineal system of inheritance in Zimbabwe (section 1.1.4). 
Social-cultural factors influence patterns of health through a variety of mechanisms. Structural 
inequalities such as racial discrimination or social discrimination (which is manifest in the class 
system) systematically disadvantage one group of people in favour of another (59). Gender-
based inequalities disadvantage women relative to men for example by limiting women’s 
opportunities for education and employment, or restricting women’s rights to inherit (such as 
through patrilineal tradition – see section 1.1.4) which makes women economically dependent 
                                                          
1
 Measures of efficiency of transmission and its relation with level of infectiousness come from 
serodiscordant partner studies 
Adapted from Blanchard and Aral, 2010 (4) 
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on men and thus indirectly reduces women’s choices over her sexuality or her reproductive 
health.  
 
Feminists are divided on the concept of sex work which, on the one hand sees women as 
agents of a liberated sexuality which empowers them to make decisions about their bodies, 
but on the other hand emphasises the “inherently unequal” economic relation of men and 
women and the coercive and degrading nature of sex work (60, 61). Concern about the 
economic imbalance between male purchasers and female providers is heightened by the 
observation that economic insecurity is often a primary motivator for selling sex (62). This is 
frequently coupled with low education and thus a lack of lucrative alternative employment 
(63). Opponents of sex work argue that it perpetuates male supremacy because men purchase 
control over women. However, many feminists argue that purchasing sex is not exclusive to 
sex work. By a short extension it has been argued that payment of customary bride wealth in 
some countries such as Zimbabwe is an implicit sexual contract (44). 
 
Gender inequality and the power differential is also epitomised in sex work from the 
observation that sex, and unprotected sex in particular, is often leveraged through violence 
towards FSW. Karim and co-authors, for example, found that despite good knowledge of HIV 
precautions such as condoms, FSW in South Africa reported inconsistent condom use with 
clients. Qualitative investigation found that clients felt payment entitled them to unprotected 
sex and resistance from FSW resulted in violence and often rape (64-66). Yet gender-based 
violence as a manifestation of societal subordination of women is also found within marriage 
(44, 67).  
 
These are not merely esoteric arguments but have direct implications on construction of 
health interventions that see individuals as rational actors such as the health beliefs model. A 
feminist debate concerning FSW as agents or victims shadows a similar debate in epidemiology 
and implementation science which, for example, relies on self-determined sexual health and 
autonomous control over condom use to act on condom promotion messages. The inadequate 
passive education and condom distribution combined with the emphasis on women to make 
behavioural changes in spite of client control over sexual exchanges is a frequently cited 
criticism by social scientists of early intervention policies in SSA (68, 69).  
Economic factors 
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Economic factors are not isolated from socio-cultural factors: social inequalities can affect 
women’s ability to generate livelihoods independent from men. Women are 
disproportionately employed in the informal sector compared to men (70). However, the 
majority of informal businesses are not subject to labour laws, which provides them with little 
or no legal protection for their job, no pension, no minimum wage etc. The survey also found 
that informal sector businesses are more fragile to fluctuations in the macroeconomy, 
consequently, economic instability typically entails high turnover of SMEs and little job 
security. Studies in Burkina Faso (71, 72), Tanzania (73), Kenya (74), China and India (75) have 
demonstrated that many market traders occasionally engage in commercial sex to provide an 
additional source of income to their primary trade. 
The economic context is particularly relevant for Zimbabwe where a heritage of gender-biased 
wealth inequality2 (38) combined with recent economic deterioration may add to social 
inequalities and arguably disproportionately affect females in its consequences for 
unemployment and rising poverty (76). A major question for sex work is how does reduced 
income affect the relation between supply of sex work and demand? The unique juncture of 
implementation of WR study with economic recovery post-dollarization in Zimbabwe is the 
rationale behind the analysis presented in chapter 5. 
 
Political/legal 
Similarly the legal and political system can influence FSW in diverse ways. In Thailand for 
example, sex work is illegal, however the authorities favour strict control rather than 
penalisation (77). Consequently, each brothel is registered with the local STI surveillance team 
and FSW are enumerated. For the development of the 100% condom campaign, brothel 
owners were penalised if men reported STIs that came from a FSW in a particular brothel. 
Because this policy was implemented in all brothels, and was regularly enforced, there were 
no opportunities for clients to find unprotected sex (78). This was a success for reducing 
prevalence of HIV in the brothels. However, as a consequence of controls, a concomitant rise 
in trade from massage parlours, restaurants , and hotels which are not registered, has seen an 
increase in infection in these sectors (79, 80).   
                                                          
2
 Wage-labour as a consequence of colonial period combined with a dominant patrilineal structure of 
inheritance of assets has promoted gender-biased inequality of wealth distribution (38, 40, 76). 
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Another example of how policy can affect the organisation of sex work comes from Goa. The 
Indian Government decided unilaterally to demolish the red-light district to remove sex work. 
This reduced collective organisation of sex work and fragmented the community; reduced 
social capital and self-efficacy led to higher risk sex work (81).  
 
Demographic factors 
Demonstration of the impact of demographic factors on the establishment of sex work comes 
from Zimbabwe. Egregious land appropriation by Europeans which forced nationals into 
“communal areas” – the least fertile 50% of Zimbabwe’s land – while the colonialists, who 
made up 5% of the population, declared ownership of the most fertile 50% of land – fostered 
the establishment of labour migration for Zimbabwean males. Inadequate provision of 
accommodation meant that males had to leave their wives and families in the rural areas 
which resulted in widespread fragmentation of families (40).  
Although urban female migration was initially prohibited and limited due to lack of 
employment prospects, the increasing male:female ratio, and lack of financial support in the 
rural areas, encouraged some women to migrated to urban areas to meet the demand for 
sexual services. Single urban women in particular became synonymous with prostitution.  
 
This changed the dynamics and rules of sexual relationships outside marriage: husbands 
formed other liaisons in areas they worked in. Such relationships were detrimental to 
remittances to their rural wives, placing them in precarious financial positions (82). In a 
general population study of males in Harare, married males who were separated from their 
wives or regular partners were more likely to have multiple sexual partners, and pay for sex 
than married men who resided with their wives (54). However, a study by Lurie et al estimated 
that 1/3 wives of migrant workers, who were index cases for infection, were infected from 
outside of marriage; the authors suggest this reveals complex sexual lives of rural women that 
warrant further investigation (83). 
 
Geographic 
Seventy percent of Zimbabweans belong to the rural population and have different public 
health demands from urban or semi-urban populations. Differing social norms in urban versus 
rural environments will influence socialised preconceptions, stigmatisation, and the 
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permeability of health messages. In a comparison of sexual behaviour in rural and urban areas 
in Nyanza province, Voeten et al found that rural women had higher lifetime numbers of 
partners, were less consistent with condom use with nonspousal partners and were more 
likely to engage in premarital sex than urban women (84). In turn, the differing social, 
economic and political factors have consequences for the operationalization of sex work – 
recruitment locations and strategies, payment negotiations and types – and for agency to 
determine safe sex (85).  
 
This section explained how macroenvironmental features can influence distribution of sex 
work and the organisation of sex work. Gender inequalities can disempower women making 
them reliant on economic support from men thus reducing their autonomy over various 
aspects of their lives. The economic environment is interrelated with social inequalities and 
the legal framework in complex ways, but depressed economies drive increases in wealth 
inequality and disproportionately affect females which in Russia for example, led to an 
increase in sex for survival (86). Higher male:female sex ratios can result in increased demand 
for commercial sex.  
 
1.2.2 Organisation	and	structure	of	sex	work	
A useful starting point for understanding differences in the organisation of sex work is to 
question what is meant by the term “sex work”? Social definitions of sex work may be 
immediately apparent; however, this section argues that interpretations will depend on the 
cultural, social and political frames of reference. It is worthwhile exploring the variation in 
epistemological interpretation of sex work which includes feminist discourse and 
anthropological studies of gift exchange in relationships.   
 
Distribution of sex work is influenced by a variety of structural forces. However, these 
macroenviornmental aspects also manifest in different organisational structures. This section 
explores how sex work is organised in different regions to answer these questions: 
o How is sex work defined? How is sex work organised? 
o How do sex workers operate? 
o Who do they sell sex to? 
o What pressures are involved in selling sex? What are the triggers for entering 
and leaving sex work? 
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What constitutes sex work differs substantially by socio-economic and cultural context, 
ranging from non-contact performances such as “erotic” dances, through to massage parlours 
and different forms of sexual intercourse (87). 
Women engaged in less “stereotypical” forms of sex work - lap dancers in the UK (88), “sellers” 
and “bar waitresses” in Burkina Faso (72) - are often associated with tourism or service 
industries (such as hotels, massage parlours, bars among others). Occasional FSW, who 
become involved in sex work as a way to supplement legitimate income, may not self-identify 
as FSW, nor be recognised as FSW by wider society (62). In the Netherlands for example, 
clients initially did not count contact with home-workers or ‘housewives’, FSW who operate 
out of their homes, as visits to a FSW because these forms were incongruent with their 
normalised views of prostitution (89).  
 
There has been some debate in the literature, and certainly inconsistency, in how to define 
and characterise sex work (90-92). This has particularly been the case in sub-Saharan African 
contexts, where the boundary between providing money as part of the courtship ritual and 
providing gifts in exchange for sex has blurred the distinction (93).  
 
Sex work in sub-Saharan Africa is increasingly synonymised with transactional sex which 
defines sex work on the basis of payment in the form of goods or money and has been 
associated with elevated HIV infection and high rates of partner turnover (94, 95). However, 
gift-exchange between sexual partners in both casual and committed relationships blurs the 
distinction between sex motivated by financial or material benefits, and sex as a part of a 
relationship that is honoured via signals of intent (96, 97).  
 
A concern with defintions of FSW is that they are social constructs that are useful as ways to 
programmatically define priority groups. Moreover, when we require theoretical insights into 
the potential impacts of programmes it is helpful to make some simplifying assumptions about 
the heterogeneity of behaviours in the population. There has to be a balance therefore 
between the nuanced definition which more closely reflects reality, and what is 
programmatically feasible. A problem with the debate about transactional sex is the circularity 
of the argument. If the definition of sex work exchanges is expanded from money to include 
gifts and goods, then there is the concern that included within this group are women who are 
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involved in courtship. In attempting to become more nuanced, this leads to definitional 
imprecision.  
 
Typology 
Typologies of sex work refer to a classification system for differential organisation and 
operation which may result in differential risk factors.  A delineation of different forms of sex 
exchange is also programmatically useful, as, a) distinct forms of sex work are associated with 
differing client volumes (98), varying propensity to use condoms (99) and contrasting rates of 
other STI (100); and b) intervention costs across the spectrum can fluctuate substantially (101). 
The varying propensity across FSW types to self-identify as FSW also likely influences reporting 
of sex work in behavioural surveys, and may lead to misclassification of sex work behaviours 
under casual sex. This can underestimate the size of sex worker populations and overstate the 
contribution of casual sex to HIV epidemics. Moreover, nuanced contextual factors which 
frame sexual behaviours among hidden FSW compared to visible FSW, for example, may lead 
to differential effectiveness of interventions (66). 
 
For example, a typology of FSW in Ghana (102) and Burkina Faso (72) has broadly split the 
population into two groups of “professionals”: roamers and seaters. Seaters were known to 
work out of their homes while roamers would find customers in bars, hotels, brothels, or on 
the street. These were very clearly defined groups with only 1% using both methods to recruit 
clients (102).  
 
There may be many geospatial niches in which sex work may operate, yet the fluidity of FSW 
populations mean that highly refined classifications may not be temporally robust to the 
dynamics of FSW populations. Classifications are necessarily artificial constructs and while it is 
programmatically useful to delineate between major risk groups for effective and efficient 
prioritisation of interventions, typologies should be a pragmatic balance between fine detail to 
capture nuances in the structural organisation which relate to variation in disease but also not 
to obfuscate programmatic goals.  
 
Organisation – social and economic 
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In countries where sex work is illegal, the enforcement of the law will determine the survival of 
formal brothels. In Zimbabwe, strict laws punishing owners of brothels, as well as FSW, limits 
the development of formal brothels (103); instead, confluence of high risk activities (104) and 
risk for HIV infection has been demonstrated at drinking establishments such as bars and beer 
halls (104) and logically supports a venue-based approach for targeting interventions in 
preference over targeting at the individual level, which may entail stigmatisation (105). 
Moreover, expanding coverage to locations where people meet new sexual partners rather 
than focusing on “hot-spots” for sex work, obviates defining sex work and possible 
misclassification errors (105).  
 
In Chicago, both self-organising streetwalkers and pimp-controlled brothel workers operate 
and meet contrasting challenges. Physical protection from violent clients and incarceration by 
pimp-operated sex workers is traded off against loss of autonomy (106). Yet the authors note 
that being controlled by a pimp is aspirational for many women in the sex industry. In Thailand 
for example, historically at least, the sex industry was dominated by brothel based sex work 
which was highly controlled and regulated by managers and pimps (78). Control over the 
transaction may help protect women from violent clients and clients who refuse condom use. 
Furthermore, the controlled social life may perversely protect FSW from becoming infected by 
regular partners – the principal source of infection for many FSW (107, 108).   
 
Social organisation of sex work may facilitate a more rights-based protection of sex workers. 
For example, the Sonagachi project used social capital and community mobilisation to 
empower FSW to negotiate prices and safe sex (109, 110). However, the success of these 
interventions is difficult to replicate in countries where there is no formal sex industry and no 
formal hierarchy or structure to the sex worker community (68).  Such alliances can be hard to 
foster if certain macroenvironmental factors are not engaged appropriately, for example in 
South Africa, a similar approach to the Sonagachi model failed to reduce STI incidence and 
condom use remained low (111). Failure to engage all stakeholders and align their interests 
meant that the structural framework was not sufficient to support the intervention (111).  
 
Solicitation of clients 
Attracting paying clients is a key factor to financial success in sex work. Working in brothels or 
public places may increase visibility to clients; compared to home-based FSW, brothel-based 
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and public-based FSW in India had 50-60% and 40% higher client volumes in two and one 
districts, respectively (98). In contrast, however, indoor FSW in Ghana, “seaters”, reported 
higher client turnover, more frequently used condoms, and charged lower prices than 
“roamers” who found customers in bars, hotels, brothels, or on the street (102).  
 
Indoor operators may also be less socially vulnerable than women working in public places 
(112). FSW in Harare reported that it was safer to take clients home and street-based FSW 
were more liable to arrest (103). Home-based FSW in India also reported less harassment from 
law enforcement and violence from clients compared to non-home-based FSW; decreased 
visibility and more permissive community attitudes to home-based FSW were the most likely 
explanations (113).  
 
Economic organisation – how sex is traded 
The importance for exploring financial aspects of sex work is underscored by a dominant 
narrative of the benefits of sex work vis-à-vis other jobs as motivation for entry into sex work 
(103, 114, 115). However, the economic vulnerability of women is likely an oversimplification 
of the relationship between economics and sex work. Income from sex work also varies 
substantially as sex work spans a range of professionalism from full-time FSW to occasional 
FSW who engage in sexual exchanges according to need (87).  
 
The economic aspect of sex work is frequently cited as a principal motivator for entry to sex 
work (114, 115). In traditional Shona society, wives are almost entirely financially dependent 
on men. As husbands started taking on extramarital partners during their long absences from 
home (54, 83, 116, 117), and with a limited range of possible options available due to poor 
education, sex work for many woman could be seen as relative emancipation from financial 
dependency of marriage. Magaisa mentions that for some women this potential for autonomy 
is lure into sex work (38). 
The financial dependence on men was thus transferred from a marital situation to sex work. 
The financial dependency places women in weak positions to intervene and reduce their own 
risk of HIV infection. Indeed the distant threat of developing AIDS sometime in the future may 
be discounted by more a more immediate need for survival: it becomes seen as a “job hazard” 
(118, 119). The apparent disregard for personal safety has been identified as one of many 
coping mechanisms possessed by women in such precarious negotiating positions (120).  
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Psychosocial – stigma and discrimination 
In many countries, illegality of sex work, reinforced by strong social taboos mean that visible 
FSW is heavily stigmatised, and encourages elaborate strategies to conceal sex work, such as 
moving away from the family home (71). In South Africa, women involved in sex-for-money-
exchanges refer to clients as “boyfriends” for the night (91). Motivations for hiding sex work 
range from individual psychological processes such as cognitive dissonance and related 
psychosocial effects of stigmatisation, to fear of social marginalisation (for oneself or one’s 
family (71)), or even incarceration where sex work is illegal, such as Uganda (121).  
 
Concomitant with operationalising sex work as a discreet activity is the diversity of coping 
strategies women in SSA use to deal with psychological trauma of this stigmatised profession 
(115, 120, 122). These include a commonly cited desire for a regular partners and the proclivity 
to form relationships with clients. This propensity to form a relationship with clients however, 
places women in positions where they are vulnerable to exploitation by unscrupulous male 
clients: fostering a sense that he intends to form a relationship, women may agree to have sex 
on the understanding that at the end of the month her partner will meet her financial needs (a 
reflection the way many permanent relationships outside of marriage are conducted in SSA), 
but which often ends up with the males leaving at the end of the month without paying (122). 
This example highlights some of the challenges that women in SSA face in exerting their sexual 
agency. Intervention policies that historically have targeted only the more visible forms of sex 
work to the exclusion of other women, have neglected other forms of sexual exchanges and 
have failed to mitigate the vulnerability of women involved in diverse transactional 
arrangements (69).  
 
As Shahmanesh et al., demonstrate in a review of targeted FSW interventions in resource-poor 
countries, interventions have concentrated on the more visible and overt forms of commercial 
sex work (CSW)(123). However, this neglects the swathe of FSW who remain only transiently 
involved (33, 74), who engage in elaborate rituals to conceal their activities (71), or those who 
simply do not identify as FSW but who nevertheless engage in remunerative sexual exchanges 
(91). Temporary involvement in sex work and re-entry may have a substantial impact on the 
dynamics of transmission by providing links between the core and the general population 
(124).   
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To understand the contribution of sex work to generalised epidemics, adequate and context-
appropriate definitions are required (125). A westernised concept of a sex work is not 
commensurate with the transactional or survival sex reported in SSA.  
 
 
Sexual network structures 
Commercial clients 
The number of studies exploring the clients of sex workers in different geographic settings has 
been limited in part by the heterogeneity of this group with respect to social and demographic 
variables with the exception of the military and long-distance truck drivers (126, 127)). Beyond 
visits to FSW, there are few consistent commonalities within this group (103, 128). This 
perhaps in part explains why public health policy has tended to favour targeting FSW or the 
more homogeneous high risk client groups such as truck drivers, immigrant workers or military 
(129). 
By way of an example of the diversity of patterns of client contacts with sex workers: 35% 
(Cotonou, Benin) (130); 50% (Cote d’Ivoire) (129); 59% (Netherlands) (89); 66% (Zimbabwe) 
(103); and 84% (Nyanza, Kenya) (131) of clients reported repeated contact with a FSW or 
reported at least one steady FSW partner over the previous year. If a regular FSW partner is 
unavailable, men may see other FSW (89); In Kenya, 69% of clients reported visiting at least 
two steady FSW over the previous 12 months (131). This contrasts to the situation in Cotonou 
where clients tend to visit different women each time they purchase sex, and over half had 
seen at least two different FSW in the three months prior to survey (130).  
In these same populations, 80% (Cotonou), 64% (Cote d’Ivoire), 65% (Netherlands), 38% 
(Zimbabwe), 75% (Nyanza, Kenya) of male clients reported either having a wife or a regular 
partner in addition to repeated visits to the same FSW. The potential for their role for bridging 
a variety of populations of different socio-demographic characteristics and sexual behaviours is 
made clear by the high proportions of men who see FSW who also have regular partners. 
 
Non-paying partners 
Commercial sex work is typically characterised in mathematical models as high risk groups 
primarily on account of their high turnover of commercial sexual partners. Whilst the pattern 
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of contacts in commercial encounters is likely to be important to population level transmission 
when accompanied by less than 100% condom use (132), the preponderance of studies 
focusing on commercial sex contacts conceals the variety of sexual contacts formed by FSW in 
their personal lives in addition to their professional lives (108, 133). Insight from mathematical 
modelling of non-paying men who have sex with a number of different FSW suggests that 
these contacts may have an important bridging role in transmitting infection between FSW 
(134). 
 
A major distinction between commercial and non-paying partners is in the propensity of FSW 
to use condoms with commercial but not personal contacts (82, 91, 133, 135, 136). In the UK, 
reported high levels of condom use with commercial contacts among FSW contrasted with low 
levels of condom use with non-paying partners both reported by FSW (137) and their partners 
(136). Similarly, in Durban, South Africa, a preference towards deliberate non-use of condoms 
with personal partners provided a symbolic barrier differentiating between commercial and 
non-commercial partners (133).  
 
Population level dynamics 
Earlier this chapter established that the burden of HIV is disproportionately distributed among 
FSW, yet have the most difficulty in accessing health care resources (81, 123, 138). Strategic 
administration of health care resources requires estimates of the size of the target population, 
typically those with greatest need. An important step towards incorporating the needs of FSW 
into national HIV prevention programmes in an effective manner is to clarify the size of the 
population, their geographic distribution and the dynamics of the population, including 
population turnover and migration patterns.  
 
Population size estimates of the sex worker population in Africa differ according to where the 
estimate has taken place, the definition of sex work, and the type of study used to enumerate 
the population. Vandepitte et al conducted a comprehensive review of population size 
estimates of FSW globally. The median prevalence of female population that were FSW in 
urban areas in west Africa (0.6%) appeared slightly lower than the median prevalence of FSW 
estimated in urban areas of East and Southern Africa (3.6% and 2.4% respectively). Vandepitte 
et al noted that the prevalence of FSW was higher in general population surveys than in 
targeted surveys of FSW and ranged between 1.4% in Niger and 8.7% in Nigeria (139).  
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There is some empirical evidence of a fluid core into and out of which people migrate easily 
over the course of their life (140). The extent that the core is stable through time (for example 
with respect to period of sex work, intersection with background prevalence depending on the 
epidemic phase(21, 141), transition between categories of sex work which may differ in HIV 
risk) may explain discrepancies in reports of the association of FSW with HIV infection risk 
(142): not all sex workers will be at risk at all times. A study by Ghani and Aral also suggest that 
turnover in the core group (through individuals leaving and entering sex work for example) 
may be important in influencing HIV dynamics. Indeed with a certain level of turnover in the 
population “pre-emption” effects (saturation of disease in a population) which causes 
incidence to decline to an equilibrium level balanced by loss through differential disease-
related mortality (143) which could suggest a greater importance of sex work in HIV incidence 
in mature epidemics than previously recorded [Tim Hallett pers. comm.](34). 
1.2.3 Previous	studies	of	FSW	in	Zimbabwe	
In Zimbabwe, criminalisation of women involved in sex work under “crimes against morality” 
(144) represents an institutionalised form of widely held social and cultural prejudices about 
the industry (145). Consequently, Zimbabwe’s sex work industry is a decentralised and 
fragmented trade, with no formal settings for sex work. FSW instead rely on socialising in 
venues with an ostensibly male patronage offering favourable male:female ratios (62, 103).  
Bars, beerhalls, discos, and nightclubs have been identified as places predisposed to attracting 
FSW and their clients and are considered places where high-risk activity is initiated (146, 147). 
However, the lack of formal sex work settings and the social stigma around sex work mean 
that arenas that allow men and women to legitimately come together to discuss community 
matters, such as market places, shopping centres, community meetings, may also be locations 
for negotiation of paid sex (62, 121, 148).  
 
Recruitment of clients may be conducted overtly by, particularly in Harare, ‘flashing’ 
(undressing) at passing traffic or conducted covertly by hitching a lift without a pecuniary fare 
for the ride (62). Other than recruiting clients in recreational contexts, some young women 
and students actively engage in sex with older males whom they refer to as “sugar daddies” 
(149). These older men provide material possessions such as mobile phones or clothes to 
fashion-conscious young women or money for school fees which cannot be provided by their 
parents (150, 151).  
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Studies of FSW in Zimbabwe have either concentrated on city or urban populations (103, 115, 
152-154) or FSW concentrated in mines or commercial estates within a context of an 
intervention trial (155). One collected quantitative data on women who exchange sex for 
money or gifts and therefore captured a range of women with differential risk of HIV but did 
not delineate between different culturally recognised forms of sexual exchange (33). Other 
than a qualitative study on FSW nationwide in 2008 (62), at the time of writing there was no 
contemporary data on rural sex worker populations, and no sex worker data from rural 
communities that are not predisposed to higher levels of sex work because of favourable sex 
ratios (e.g. border towns, mines, commercial estates).  
 
Although no national level statistics on HIV prevalence in women engaging in sex work there 
are a number of localised studies that have reported HIV prevalence in FSW. These are not 
directly comparable however, because they are taken at different stages of the epidemic, 
among different communities using different sampling methods with varying definitions of sex 
work.  
 
Nevertheless, it is possible to relate HIV prevalence in FSW with a comparable general female 
population to provide a range in the magnitude of elevated prevalence among FSW 
populations compared to general population females.  
 
Table 1.1 presents data from localised studies of FSW with general female populations of 
reproductive age. Data on the HIV prevalence among 18-49 year old general population 
females has been taken from DHS data stratified by the appropriate province or from general 
populations mentioned in the references. One FSW study was based on FSW attendees of an 
STI clinic which involved comprehensive outreach into all FSW populations in the clinic ward to 
recruit attendees irrespective of symptoms (156). ANC prevalence data may be a more 
commensurate population for STI clinic attendees that DHS populations, given that they both 
represent sexually active populations who are at elevated risk of unprotected sex. However, in 
light of extensive outreach of the FSW project, DHS data from Harare female population (15-
49) are also presented. 
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Table 1.1 Prevalence HIV in Zimbabwean sex workers from different studies and female general population 
prevalence of HIV in available national or general population surveys 
Year Location 
(rural/urban) 
Population Age range 
in years 
(mean) 
HIV 
Prevalence 
(95% CI) 
Female general 
pop HIV 
prevalence, 18-49 
years 
Reference 
1995 Harare 
(urban) 
FSW from 
bars 
≥18 (27)  86% 27% (ANC 1997) 
(6) 
Ray et al., 
2001 
(153) 
2005 Mashonaland 
West (rural) 
Transactional 
sex workers in 
mines 
16-58 61%  
(55%–68%) 
23% (157) Cowan et 
al., 2005 
(155) 
1998-
2000 
Manicaland 
(rural) 
Female beer 
hall visitors† 
in general 
population 
survey 
15-44 52% 30% (146) Lewis et 
al., 2005 
(146) 
2010 Harare 
(urban) 
FSW 
attending STI 
clinic  
18-49 66% 17% - DHS 2010 (3) 
24% - ANC 2004 
(158) 
Cowan, 
pers. 
comm 
(156) 
 
 
These figures highlight three important aspects of FSW in Zimbabwe: firstly, the prevalence in 
FSW is at least twice that of the general population at the time (approximate range is two- to 
three-fold greater), which indicates their vulnerability to opportunistic infections and the 
importance of locating these women for VCT; secondly, the substantial disparity between FSW 
prevalence and general population prevalence suggests that FSW-contacts could still be an 
important in terms of transmission in Zimbabwe; thirdly, this ratifies other findings for a rural 
HIV prevalence in general population females is taken from the closest DHS survey in time or, in the 
case of the general population survey, from the study itself. However, to be comparable with STI 
attendees, who represent a currently sexually active population, data from the most recent ANC data 
are also presented to represent currently sexually active general population females. Prior to 2000 
there were no nationalised HIV estimates, the 1997 female HIV prevalence comes from the prevalence 
across sentinel ANC in Harare and Bulawayo reported in  (6). 
All values are rounded to two significant figures 
†Beer hall visitaWon is self-reported in the last month on a general population survey  
ANC = Ante-natal clinic; FSW = female sex worker(s); STI = sexually transmitted infection 
46 
 
epidemic in Zimbabwe and that high risk groups may play a role in transmission in rural 
societies (159).  
 
In Zimbabwe as in much of SSA, sex work is illegal and is punishable by a fine and/or up to six 
months in prison (144). The figures in Table 1.1 serve as a sobering reminder for the planning 
of future policy to reduce infections in vulnerable groups (16), that FSW remain a vulnerable 
population who, at least warrants better surveillance and interventions, and ideally, merits 
greater protection of human rights through a reconsideration of the legislature concerning sex 
work (160-162) 
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1.3 RESEARCH	QUESTIONS		
Substantial HIV prevalence decline has now been established in Zimbabwe. Multidisciplinary 
analysis identified reductions in extramarital, commercial and casual sexual relations 
stimulated by greater awareness of AIDS-related mortality and secondarily by economic 
decline. Reductions in men paying for sex in Zimbabwe and Manicaland were observed in the 
period 1999-2011. However, during this period (between 1998-2003), failure of an 
intervention targeted at sex workers and clients to reduce incidence of HIV in the general 
population appears contrary to the finding that reductions in commercial sex could have 
helped reduce prevalence. Qualitative evaluation of the intervention revealed a failure of the 
intervention to engage with the economic realities of sex workers. The evaluation also 
highlighted lack of cohesion within the sex worker community as an important impediment to 
success of peer education.  
 
 
The failure of the intervention posed several questions, in particular:  
• to what extent did bar-based sex work reflect the composition of sex work in the 
community?  
• Could population turnover and mobility of high risk women impede an intervention 
run over five years and mask any beneficial impact?  
• In light of the deepening economic crisis at the time, how did reduced demand for sex 
work intersect with the realities of increasing economic uncertainty to undermine the 
intervention among sex workers? 
 
 
In response to these questions, the thesis aims to provide a detailed account of the 
characteristics and dynamics of sex workers in rural communities in Zimbabwe. The thesis 
addresses an overarching question of “Who are the women at heightened risk of HIV in rural 
Zimbabwe?” with a mixed methods study design.  The thesis also explores how sex work has 
evolved in a setting where severe economic and political deterioration had profound impact 
on rural communities. Furthermore, the data also provide important insight into sex work in 
rural communities which lie outside the range of conventional hotspots for sex work. 
 
48 
 
To address the overarching question of “who are the women at heightened risk of HIV in rural 
Zimbabwe?”, the following objectives were pursued: 
 
1. What is the social and economic organisation of sex work and how has it been affected 
by the economic crisis?  
2. What is the size of the women at risk population? 
3. Who are the women at heightened risk of HIV in these communities?  
4. What factors are associated with HIV infection in the women at risk population? 
5. What are the independent determinants for the price of protected sex? 
 
The long-standing general population cohort in Manicaland is well-placed for a study because 
a) there is data on population and HIV transmission dynamics and b) a quasi-nested cohort 
provides an excellent opportunity to explore how targeted FSW surveys compare with 
reporting of sex work on general population surveys.  
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1.4 ORGANISATION	OF	THE	THESIS	
Chapter two: a formative study of sex work in Manicaland and a qualitative analysis 
characterising sex work in a rural context.  The qualitative component, which is described in 
chapter two, had two purposes: 1) to provide formative information for the development of 
the study protocol and questionnaire; 2) using an thematic analysis of the focus group 
discussions, to develop an account of sex work from sex workers themselves and from other 
community members. In particular, the study sought information on: the social activities of 
men and women and why some women may get involved in sex work; social organisation of 
sex work (e.g. where they operate, how they solicit clients); integration of FSW into the 
community; community attitudes towards sex work – this included community derived 
definitions for sex work. 
 
Chapter three: developing a quantitative study of sex work in rural Zimbabwe.  This chapter 
presents a detailed literature review of methods to study hidden population and the design of 
a longitudinal cohort – the Women at Risk study (WR). The study was developed to track 
changes in behaviours and turnover of the population and build on insights from the 
qualitative work. Details of the implementation are presented including modifications to the 
protocol which reflects the difficulties of conducting a complex study in a challenging research 
environment.  
 
Chapter four: who are the women at heightened risk of HIV?  In this chapter the 
implementation of the study is evaluated, the size of the WR population of rural Zimbabwe is 
estimated, a descriptive analysis of the typology of sex work is and how this compares with 
FSW from a general population survey is presented. Finally, the independent risk factors for 
HIV are examined. 
 
Chapter five: the price of protected sex.  The qualitative analysis revealed the importance of 
the economic relation between sex workers and clients and prompted debate over whether 
there was a price difference for sex with a condom compared to sex without a condom. In the 
midst of a major economic depression in Zimbabwe and against a backdrop of reduced 
demand for sex work, how does the demand of clients for unprotected sex intersect with 
economic realities of sex workers to influence the price determined for sex?  
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Chapter six: synthesis of findings and implications of the research.  The overall findings of the 
research are summarised and discussed in reference to implications for future work on sex 
work in sub-Saharan Africa, and in light of recent scientific breakthroughs. Particular focus is 
given to the implications of the experiences in the design and implementation of the WR study 
for future studies of sex worker populations in rural sub-Saharan Africa. 
 
There are two appendices: the first provides materials and tools that were used in the study of 
the FSW population; the second is the report submitted to the UNFPA on guidelines for 
researching FSW in Zimbabwe, based on the experiences and findings of the WR study. 
 
1.4.1 Data	 sources	 and	 definitions	 Manicaland	 HIV/STD	 prevention	
study	
The Manicaland cohort study (MC) is a longitudinal, open cohort study of the dynamics of HIV 
transmission and impact in a largely rural general population. Data are collected from twelve 
study sites which represent four socio-economic strata – small towns, roadside trading centres 
(RTC), subsistence farming areas (SFA), and large-scale commercial estates – in Manicaland, a 
province in eastern Zimbabwe. Since 1998, the project has completed five rounds and at the 
time of writing has started a sixth round. The most recent available round of data for analysis 
is round 4 (R4) which ran from 2006-2008.   
 
In each round, sites are surveyed sequentially, in the same order. Upon entry into a new site, a 
census of households is conducted, where the most senior adult member of each household is 
invited to complete a Household Questionnaire. The form enumerates all regular household 
members, and from round three also includes regular visitors. Table 1.2 indicates the change in 
the eligibility criteria over sequential study rounds. 
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Table 1.2: Manicaland HIV/STD Prevention Study individual survey eligibility criteria 1998-2013 
Round Individual survey eligibility criteria 
Round 1 
1998-2000 
All regular household members (resident in the household at the same time in 
the previous year and slept in the house at least 4 nights in last month) 
Men aged 17-54 
Women aged 15-44 
Marital unions: one member, randomly selected 
Round 2 
2001-2003 
As above  
+ all baseline respondents 
+ individuals previously too young but aged into eligible age range above 
+ individuals resident in the household in R1 
Sites 5-12: migrants into study areas during inter-censal period  
Round 3 
2005-2006 
All regular household members  
+ regular visitors 
Men aged 15-54 years 
Women aged 15-54 years 
Round 4 
2006-2008 
As above 
+ young people aged 2-17 years 
Round 5 
2010-2011 
As above 
Round 6 
2011-2013 
As above but two sites were removed due to budget constraints.  
 
Some definitions  
Specific definitions of sex work and women at risk are provided in the relevant chapters but 
below are some working defintions that apply throughout. 
 
• Commercial sexual partner  
Commercial sexual partner and client are used interchangeably.  
Unless otherwise stated, clients refer to sexual partners where there is a payment 
agreement with the partner which is usually negotiated upfront and in which he 
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agrees to pay at the end of a pre-agreed period or at an agreed frequency (e.g. 
monthly)  
 
• De facto/de jure 
Population censuses are conducted on a de jure or de facto basis. According to the UN 
Population and Vital Statistics Report the de facto population “consists of all persons 
who are physically present in the country or area at the reference date, whether or not 
they are usual and/or legal residents”. The de jure population, in contrast, comprises 
“all usual residents, whether or not they are present at the time of the enumeration 
and/or legal at the time of survey”. For the purposes of the WR study, women were 
captured in PLACE venues but were not necessarily living in the area, were still 
considered eligible as a de facto member. However, for enumeration purposes, only 
women who resided in the study areas were considered and a slightly amended 
definition of de jure was used: “all usual residents who reside in the area of study and 
are captured in the sample”. 
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2 Chapter	 2:	 A	 formative	 study	 of	 sex	 work	 in	 eastern	
Zimbabwe	
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2.1 CHAPTER	OBJECTIVES	
 
This chapter presents the aims, methods and analysis of a formative study of sex work in rural 
Zimbabwe. 
 
There are two principal objectives of the formative study: 
 
1. To provide an in-depth description of what constitutes sex work in rural Zimbabwean 
contexts and how this has been affected by deepening economic crisis using data from 
focus group discussions 
2. To assess the feasibility of a study to quantify the extent and degree of HIV risk 
associated with sex work in rural areas of eastern Zimbabwe 
 
The detailed objectives for each of these two distinct but complementary objectives were as 
follows:  
Description of sex work in eastern Zimbabwe 
• To identify community derived definitions for sex work across 
socioeconomically diverse communities.  
• To identify who engages in sexual exchange and how their behaviours vary  
• To contextualise reasons for starting and leaving sex work  
• To understand temporal changes in sex work during a period of economic 
decline and escalation of interventions 
 
In the following two sections I outline the rationale and the methods of the formative study.  
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2.2 BACKGROUND	TO	THE	FORMATIVE	STUDY	
Chapter one reviewed a range of different interpretations of sex work and the diverse factors 
that influence the organisation and the structure of sex work. A complex interaction of 
macrolevel factors form a substrate within which sex work evolves. To that end, concepts of 
sex work are not necessarily fixed and may change over time in response to changes in the 
microenvironment.  
 
The economic crisis in Zimbabwe is one such process which is likely to have an impact on the 
payment for sex, but may also influence the size and structure of sex work communities. 
Increase in the size of the sex worker population could reflect rising economic pressures on 
women and families to raise funds through any possible means. Nevertheless, these women 
may only transiently become involved in sex work to cover immediate but temporary financial 
shortfalls; to remain context dependent, it is therefore, even more important to refresh our 
understanding of sex work. In particular, the ambiguity of definitions of sex work in contexts 
where money and gifts may be given as part of a courtship ritual presents researchers with a 
particularly challenging task: to balance the need to reflect reality in developing socio-
culturally relevant defintions of sex work with the need to create artificially constructed 
categories which are epidemiologically important. Socioeconomic differences in communities 
may also interact with the prevailing macroeconomic decline: it is conceivable that some 
communities are more robust to changes than others. This study therefore compares sex work 
in four different communities which differ in relation to their economic output. 
 
Instead of trying to define one particular type of sex work, this chapter seeks to understand a 
spectrum of sexual exchange that is conceptualised as a continuum from married women to 
full-time professional sex workers.  The factors that influence whether a woman starts, stays, 
or leaves the profession will determine the turnover of the population; the same factors may 
also have a role in shaping sexual behaviour once in the industry and affect the permeability of 
safer sexual health messages into an individual’s behaviour.  
 
The overarching goal of this formative study is to identify and characterise the population of 
women most at risk of HIV infection. A number of a priori assumptions are made including: 
 
1. That the population of women most at risk of HIV infection engage in sex work 
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2. That sex work lies on a spectrum of sexual exchange  
 
In delineating the spectrum of sexual exchange, this analysis sought to identify diverse 
pathways into sexual exchange, the determinants for whether a woman will stay or leave sex 
work, and the context of sexual exchange. 
2.3 METHODS	
2.3.1 Focus	group	discussions	
Data collection 
Between January and February 2009, sixteen focus group discussions (FGD) were held with 129 
participants among five sites in rural Manicaland (see Table 2.1) to provide data for the 
description of sex work in different socio-economic strata in the region and additional 
information on factors affecting the feasibility and optimal detailed design of the planned 
quantitative study. FGD were held with three principal population groups in each area: self-
identified female sex worker (FSW), other females, and males who engage sex work services. A 
diversity of opinions in a range of socio-economic contexts was desired to capture the full 
range of locations of sex negotiations, characteristics of different forms of sex work that 
community members recognised, and a range of community attitudes to sex work. 
 
An initial pilot of the FGD was carried out in a growth point settlement3 known to the BRTI 
team; this had been the focus of a previous intervention trial with FSW in 2002 (56). The pilot 
collected data from commercial sex workers (FSW), female roadside vendors, female bar 
attendants and a married FSW. These women were selected on a convenience basis and were 
not designed to represent the entirety of opinion on sex work, but to help shape the topic 
guide (Appendix 1).  
 
Formative study population  
FGD were carried out in four sites representing varying socioeconomic standards: rural 
township, commercial estate, roadside trading centre (RTC), subsistence farming area (SFA). All 
                                                          
3
 Growth points are rural centres designated by the government in 1985 to facilitate commercial and 
industrial development 
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FGD were carried out in Shona and recorded using a digital Dictaphone. Local community 
health workers, who had worked closely with the Manicaland study during previous data 
collection rounds, were engaged to help recruit members of the target communities, according 
to the research interests. 
Besides FSW, a range of ages and professions were recruited to canvass as wide a range of 
opinions as possible. Female vendors were chosen because they trade in prominent locations 
in the community and are therefore omnipresent in daily community life. Furthermore, studies 
in Burkina Faso (71, 72), Tanzania (73), Kenya (74), China and India (75) amongst others have 
demonstrated that many market traders will occasionally operate in commercial sex to provide 
additional source of income to their legitimate trade. 
 
Table 2.1: The location and participant composition of the focus group discussions (FGD). Each FGD comprised 
one social group for reasons stated in the text. 
 
 
Similarly, in a number of African countries - including, amongst others, Burkina Faso (72, 163), 
Uganda (121) – bar workers have also been identified as marginal members of the sex worker 
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population. As sex work negotiations conventionally occur in bars (103), it was hoped that bar 
assistants may provide useful contributions on the nature of this type of activity. By virtue of 
their role in daily community life, we believed that vendors would also observe sex work 
negotiations in the community, and that they may be privy to information regarding more 
discreet members of the sexual network than the formal sex workers. Male members included 
those known to the health workers as visitors of beer halls (Table 2.1). 
 
Based on the advice from BRTI sociologists, individual FGD were homogenous with respect to 
the social grouping; it was feared that mixed groups may have inhibited and therefore biased a 
discussion about sexual behaviour. A range of ages was chosen to capture a variety of 
experiences. 
 
FGD were chosen as the principal method of data collection because they are a convenient, 
rapid approach to appraising the study methods and the area covered. The discursive 
environment enables a diversity of opinions to be expressed and contested which illuminate 
prevailing normative values of the community (164). This is useful because it provides insights 
into the psycho-social context, which influences the capacity to act on health promotion 
messages and the economic context which can influence market dynamics and thus the power 
balance of negotiated sex exchanges. Moreover, with skilful handling by the facilitator, the 
process can promote open discussion about sensitive issues which can encourage people to 
question mainstream normative values (165). We wanted to gain an appreciation of the 
different forms of sexual exchange in the communities, how this may have changed over the 
last decade, particularly considering economic decline, and assess the feasibility of different 
approaches to recruit women to the study. We also used this time to ask the key groups 
questions on their knowledge and the whereabouts of known venues for men to meet women 
for sex. 
 
Since all the qualitative work was carried out in Shona, at the end of each FGD or each day, 
depending on convenience, key findings pertaining to the feasibility of the study and various 
potentially important themes were translated into English. Besides a set of standard questions 
asked to each focus group to permit comparison of answers across different settings4, other 
questions in the topic guide evolved iteratively on the basis of newly emergent themes that 
                                                          
4
 See topic guides in appendix 
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could be elucidated further in subsequent FGD. Saturation in the answers to the core set of 
questions was provided as the endpoint for qualitative enquiry (166). If substantial new 
information was identified at a site, further FGD would be planned5.  
 
For the time individuals devoted to participate, each FGD member was given two bars of 
laundry soap6.  
 
The goal of the feasibility study was explained to all participants prior to the FGD and 
individuals were given an opportunity to ask any questions; focus group discussants were not 
obliged to answer any questions they felt uncomfortable with, though their active 
participation was encouraged. Each participant was asked to indicate their consent to 
participate by signing a consent form7. Anonymity was assured throughout. 
 
Data analysis 
Overview 
In total, 16 transcripts were transcribed and translated verbatim by KN8 from recorded 
material collected between January and February 2009. These transcripts were written in 
Microsoft Word. Data were analysed using a thematic analysis technique (166, 167) both 
manually and using Nvivo8 software (licence number).  
 
A thematic network analysis is a multi-level analysis of text data which seeks to construct a 
structured network of linked themes. The network approach organises lower-order ideas 
(basic themes) into conceptually-related groups representing more abstract principles 
(organising themes). The organising themes are then condensed into predominate images and 
symbolism in the text as a whole (global themes). 
 
                                                          
5
 The timetable was quite full so we did not have much time to be flexible, though certain gaps were left 
to allow for specific lines of enquiry to be followed depending on findings. 
6
 If the FGD was <1 hour, they were given 1 bar of soap 
7
 Consent form for pilot work can be found in the appendix 
8
 KN: Kundai Nhongo, the FGD facilitator and WR assistant fieldwork supervisor 
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The analysis was an inductive process in that the development of themes was data-driven 
rather than trying to fit any analytical preconception of sex work – a deductive process. 
Necessarily, there are analytical goals which inform the coding framework but the inductive 
method allows for flexibility in the interpretation of these codes for generating and organising 
themes. Themes were identified from the explicit meaning of the transcripts, and then 
organised based on similar concepts and reconfigured to reduce overlap. The next stage 
involves interpreting the patterns and theorising on the wider implications (the next section 
provides a fuller explanation). 
 
The four broad aims for the analysis (summarised below) provided an initial structure on which 
to build the data-driven thematic network. By focusing on these specific research aims we 
were able to narrow the enquiry but allow the data to drive the emergence of themes relevant 
to these goals. 
 
• What are the community derived definitions for sex work  
• Who engages in sexual exchange  
• Why start and leave sex work  
• What temporal changes have occurred during a period of economic decline and 
escalation of interventions 
 
Procedure 
Following examples from Attride-Stirling (167) and (168), the thematic analysis proceeded in 
three principal steps: 
 
Step 1: Coding the material 
Developing a coding framework: each transcript was first read quickly to ensure overall 
understanding of the material and to clarify any terminology that was unclear. A subset of 
5/16 transcripts then was used to develop the coding framework. This subset was selected 
non-randomly on the basis of length: the longest transcripts were assumed to contain the 
most detail and were used to construct the coding framework which would then be validated 
using the remaining transcripts. The coding framework was developed on the basis of our 
theoretical interest in capturing a typology of sex work and was expanded to include 
prominent issues that emerged from the transcripts (Figure 2.1). The basic framework was 
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then checked against a brief read-through the remaining 11 transcripts to ensure that no 
further salient themes had been missed and additional themes were incorporated.  
 
Refining the coding framework: developing and refining the coding framework is a non-trivial 
task which can lead to following lines of enquiry which are not directly related to the initial 
aims of the research. It is important to constantly refer to the initial research questions to 
retain the focus of the framework. As an iterative process, it is laborious and challenging; for 
each segment of coded text in the sample transcripts, for example, the relevance of the text 
was determined on the basis that the information shed light on to the research questions. In 
this manner, the codes were refined such that they had explicit definitions so that they were 
non-overlapping and therefore not redundant. Originally nearly 300 codes were developed 
which were then refined into ~100 non-overlapping codes. 
 
Dissecting the text: the codes were then applied to the text to dissect it into text segments: 
passages of texts sharing common ground, the third column of each of the thematic tables 
(Table 2.2 - Table 2.8).  
 
Step 2: identifying themes  
Once the text was coded and dissected, each segment is thoroughly reread to abstract salient 
and repeated themes. This stage is more interpretative and begins to draw on patterns in the 
data to refine the themes into discrete units that pertain to one idea but which are 
encapsulated in a number of text segments (i.e. that were not specific to one segment in one 
transcript). The motivation behind this stage in the analysis is to reduce the data to a more 
manageable set of themes that can succinctly summarise the text9.  
 
Commonalities in the forms of sex work and behaviours began to emerge across some sites 
but not across others. Two streams of analysis were therefore undertaken: one to highlight 
thematic commonalities and one to highlight departures from these common themes.  
 
Step 3: organising the themes 
Commonalities among themes were grouped together for interpretation as an organising 
theme. Related themes which displayed substantial departure from these commonalities were 
                                                          
9
 See appendix for basic themes 
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grouped into different organising themes, but were unified under the same global theme 
which tie together underlying thematic tensions into one concept. During this process many 
themes emerged and existing themes had to be moulded and reworked to accommodate new 
text segments as well as existing segments. 
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Figure 2.1: Basic coding framework developed from the subset of transcripts 
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2.4 FINDINGS	–	SEX	WORK	IN	EASTERN	ZIMBABWE	
2.4.1 Global, basic and organising themes 
Sixteen FGD transcripts were distilled into 96 codes. This was refined into 57 codes but only 53 
of these were relevant for the goals of the analysis. The codes that were omitted were: libido, 
mobile clients, desire for wealth, and cultural shifts. Some of the issues discussed within these 
codes were incorporated into other codes if they were relevant. For example, some aspects of 
the discussion of libido were used in the discussion of the duality of female sexuality.  
 
These codes were then analysed again to identify common and repeating themes. In total 2102 
segments of text were coded and 50 themes were identified and were grouped into seven 
clusters based on conceptual similarities. Within each cluster the basic themes were refined 
and organised into organising themes. These formed the basis for the global theme for each 
cluster (Table 2.2 through to Table 2.8). 
 
Seven global themes were identified. Together the first two themes provide the community 
derived normative values of sex work and marriage. The next theme (3) concerns the 
psychosocial context around sex work. I then describe the overt sex work in its conventional 
setting (theme 4). The movement of sex work from the more conventional localised setting to 
more disparate settings is then discussed (theme 5). Concurrent with the diffusion of sex work 
into communities are shifts in the type of payments made (theme 6) and in the ability to 
negotiate condom use (theme 7). 
 
Each global theme will be discussed in relation to its organising themes and basic themes. The 
detail of the structure of the networks highlights some of the patterns in the data. The 
relationship between global themes will then be handled in the discussion section with a 
review of the limitations and strengths of the analysis.  
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Summary of themes 
 
1. Although presented as two global themes, the decent wife narrative and the sex 
worker narrative are complementary. The latter will therefore be discussed as a 
continuation of the former rather than two completely distinct themes 
 
2. The global theme “The Decent Wife Narrative” illustrates the tension between the 
expectation of the wife to live out the life of the Madonna and the reality that the wife 
is deeply sexually frustrated (Table 2.2). At opposing ends of the spectrum of sexual 
exchange, the decent wife and the sex worker are not just fiscally in opposition but are 
also morally antithetic. In the Decent Wife Narrative, I present the normalised ideal of 
a decent life which women aspire to. In the following theme, the Sex Worker 
Narrative, I explore how this normalised ideal may fail and jettison women on to a 
(reversible) trajectory of deviancy from the norm  
 
3. The psychosocial context of sex work describes external stigmatisation and derision 
sex workers feel in these communities. I show the commonalities in the conflict faced 
by sex workers and married women and in their group-derived coping strategies.  
  
4. Overt sex work deals with the localisation of sex work in bars until the decline in the 
economy triggered the waning of bar life. The theme explores how overt sex work 
operates in rural communities with two organising themes: the bar as the setting for 
sex work and the professionalization of sex work. I also explain why, in some settings, 
the bars may not be necessary for successful overt sex work but argue that there are 
commonalities in the setup of these communities and that of the bars which may 
explain why the bars are not always a prerequisite for open sex work 
 
5. Non-bar sex work discusses a shift in sex work from a focused setting to a diffuse, non-
localised setting. Consequently, women have developed different strategies to attract 
clients. The theme also explores how sex work outside bars is distinct from more 
conventional bar-based work. Following the economic decline, the theme also explains 
how, although not a new phenomenon, sex work conducted away from the bar is 
becoming increasingly frequent. 
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6. Change in type of transaction explains a shift in transaction type from a formal cash 
per encounter transaction to one that is based on monthly credit system or favours, or 
commodities. This is accompanied by a possible change in the duration of relationships 
from more ephemeral encounters to month long partnerships based on repeated sex 
encounters 
 
7. The final global theme Condom negotiation explores the obstacles to condom use and 
the power balance in partnerships that determine condom negotiations. 
 
In the interests of clarity, if a particular finding applies to both subsistence farming (SFA) and 
roadside trading centres (RTC), I refer to these collectively as rural unless there are differences 
that need to be articulated. Similarly, I shall use urban as a collective term for the commercial 
estate and rural town communities unless I am singling out one area in particular. Quotes are 
inserted as transcribed, apart from any italic emphasis which serves to highlight text segments 
relating to particular points raised in the surrounding text.  
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Table 2.2: The thematic development of the Decent Wife Narrative global theme 
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Table 2.3. The development of the Sex Worker Narrative global theme from the codes through to the organising 
themes 
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Table 2.4: The development of the global theme: the Psychosocial Context of Sex Work 
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Table 2.5. The development of the global theme: Overt Sex Work 
 
  
71 
 
Table 2.6. The construction of the global theme explores sex work conducted away from the conventional setting 
and its associated rituals.  
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Table 2.7. Construction of the global theme: Change in Type of Transaction 
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Table 2.8. Construction of global theme: Condom Negotiations 
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Figure 2.2: Thematic net example for the decent wife narrative 
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2.4.2 Global	theme:	the	decent	wife	narrative	
Ubiquitous across focus groups (13/16) was the normative view of sex work as a general label 
applied to promiscuity, with or without a financial incentive. In opposition to this is the 
narrative of the traditional wife who is chaste before marriage, securitised by the bride price, 
and remains loyal and faithful to her husband. 
Organising theme: the Madonna 
From childhood through to adulthood, women’s behaviours are expected to conform to a 
socially derived definition of decency. In the young girl’s life the rural home10 is conceptualised 
as the substrate for the development of her morality. By enforcement of rules, parents teach 
her the tenets of moral decency and social respectability. Chastity and sexual restraint are key 
to this indoctrination. When asked about sex in young girls, five groups held parents 
responsible for their children’s premature sexual development: either because they set poor 
examples (as mentioned by married women in SFA, males in the estate and vendors in the 
rural town) or because they were encouraged by parents (FSW in both the SFA and the estate 
areas).  
 
“The parent, who will be the mother of such a child, will also be doing it. So 
it won’t bother her much to see her child starting sex work. That will be 
their lifestyle. Such a child will end up refusing even to go to school, 
preferring to go to the bars like her mother.” 
 (Female vendor, rural town) 
 
This opinion also expresses a belief that sex workers, as moral deviants, have no concept of a 
normative moral code to impart to their children. Some women may use this to make sense of 
the behaviour of others when it is such an anathema to them. I will return to the issue of 
morality and social taboos later in this section. 
                                                          
10
 The patrilineal system means that for Shona females her rural home is her parents’ dwelling until she 
gets married. Marriage confirms the transfer of the female from her parents’ home to her husband’s 
home; an unmarried woman will refer to her rural home as her birthplace whereas a married woman 
will take on her husband’s birthplace as her rural home (40). 
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A number of groups felt that, although parents tried to control their children, the child was 
responsible for her own actions: either through deliberate and brazen repudiation of parental 
authority or through deceptive escape. The former scenario was provided as a lived experience 
by sex workers in the urban areas reflecting on their own decisions, and by a sex worker in the 
estate as a mother of a disobedient child.  
 
“Like myself, I ran away from home three times and my parents were 
following me trying by all means to persuade me to come back home but I 
refused….I would hide along the river...the world was fascinating, we were 
enjoying sex work” 
(FSW, rural town) 
 
Although not approved of, there was no general feeling that premarital sex was incompatible 
with parents’ desires for sexual restraint. The same groups that believed that the children 
refuted parental control, also held a consensus that premarital sex, providing it is serially 
monogamous, would not obstruct future marriage. “Trials to settle down” were seen as 
positive attempts by girls to reject forced or arranged marriages and exert some control over 
the choice of their future husband. Because they are motivated by the desire to these 
partnership trials were not generally derided, as long as they remain monogamous, except by 
the more strongly religious members who did not condone any sex outside of marriage. The 
more strongly religious voices seem to consider that premarital sex was a choice for children: 
“they will decide that it will be better for them to remain pure till they get married”. 
 
Following a moral code antithetical to the puritanical decent marriage, the rejection of sex 
work for marriage is conceptualised as baptismal: marriage has a purifying, absolving effect 
symbolising the birth of a new life. 
  
“They got married, had white weddings and are living pretty well with their 
families. She could have been in sex work but she will repent” 
(Married woman, commercial estate) 
 
“You get settled you start a new decent life, you can even wed and people 
get shocked” 
(FSW, Growth Point) 
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As an ideal for women, marriage is something to aspire to and something which brings honour 
to the family. 
 
“It will be a matter of pleasing the parents...to stand before a 
congregation and exchange vows that in good or bad we will be together, 
it is a good thing…” 
(Male, SFA) 
 
Within marriage, securitised by the bride price, the traditional wife is controlled by certain 
expectations: bearing children, fidelity, and submissiveness. The conceptualisation of the wife 
as a procreator is realised as a threat of divorce should the marriage remain childless. With an 
emphasis on procreation and fidelity there is no need to use condoms in marriage, though 
birth control is accepted to avoid unplanned pregnancies. Unprotected sex in marriage is seen 
as the husband’s right and the mantra of no condoms in marriage remains true throughout, 
even in the event of discordant HIV status.  
 
The dogma of a chaste wife extends into the expectations of the sexual role and experience of 
the wife. Male FGD members report candidly that “we as African men oppress our wives 
sexually in terms of the bride price” (Male, RTC) because, if a wife wants to introduce a sexual 
style that is not expected under conventional marriage terms, then she is labelled as 
“possessed by a spirit of prostitution” i.e. promiscuous. Married women are expected to be 
unadventurous in bed and the corollary is that husbands generally refuse to communicate with 
their wives over different sexual styles. Instead, men would prefer to seek sexual gratification 
for their sexual desires with a sex worker. When questioned on this, men were adamant that 
their wives would not accept these styles, citing that the culture is against such manoeuvres. In 
such a way, a number of men will deny their wife a means to express her sexuality. 
 
“Some women may be weak in the bed, the men can also be weak, it is 
both sides, you may be lacking styles...that is where we are saying that it is 
difficult to train her when she is now married...so someone will prefer to 
look for someone else, it is not easy...some of these styles are not common 
in our culture...oral sex is common in the western countries and it is not 
common to us blacks, so if you want to practice it among our African 
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women, they will not accept it at all...I am adventurous, I drink beer, I see 
it from the bars or from other places like Harare...I have broad exposure 
and experience whilst hers is limited, so when I come home do you expect 
me to train her in all that?... then she tries to introduce it at home to her 
husband already there is eminent conflict there...because she will be going 
to church, I will be going to the bars to drink bear [sic], and then it 
becomes a problem. The man will not tolerate.” 
(Male, RTC) 
 
This is an open admission that men have expectations as to how their wives should behave. 
Furthermore, this illustrates how commonplace and not unusual extramarital sex is for men. 
This exposure to other styles for men precludes exposure for wives because the styles are 
associated with sex work and not with the chaste wife. Not only do the men refuse to train 
their wives, but they also would not tolerate their wives to trying a new sexual style, as the 
immediate suspicion would be one of infidelity. Since the husband goes to bars, the 
implication is that he has experience of these atypical styles, or at least has heard of them, and 
therefore would instantly recognise it as being associated with sex work.  
 
The binary duality of the wife as the Madonna and the sex worker as the whore is remarkably 
acute. Men place high value on novel sexual experience and therefore enjoy the diversity that 
sex workers can provide. In denying their wives sexual adventure, and even at times, denying 
their wives “her conjugal rights” to sex (because they have been exhausted elsewhere), wives 
become sexually frustrated. The most common reason cited for women having extra-marital 
affairs was to satisfy their sexual desire. Both the lived experiences of married women and the 
reported experiences by commercial sex workers on married women suggest that married 
women’s sexuality is restrained within marriage: 
 
“They will be like a goat that has released itself from a rope. So for her 
who was in a small prison, once she is released, then she is uncontrollable” 
(FSW, commercial estate) 
 
The general perception is that married women live a sexually sheltered life within marriage, a 
view which is reinforced by the reluctance of males to talk about sexual styles with their wives. 
Instead they prefer to seek services from sex workers to satisfy their sexual desire. This seems 
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to perpetuate a cycle of sexual dissatisfaction within marriage which ultimately negatively 
affects the wife because if a married woman is caught having an affair, the marriage will end in 
divorce. The typical reaction of wives to the question about what they do when they discover 
adultery was one of either powerlessness or defiance against the female partner; nowhere did 
married women mention lived experiences of being able to change their husbands’ behaviour.   
The expectation that husbands control their wives such that wives cannot question their 
husbands’ behaviour is embedded in the normative values of the communities. Married 
women were unable to conceive of an occasion where men could allow their wives to go to 
bars unaccompanied (unless they were married from the bars), nor could they understand a 
husband looking after the children and cooking a meal. Such behaviour was so unusual to 
married women that supernatural explanations were given, such as “cooking for one’s 
husband” through the provision of a mupfuhwira (love potion) which would enable the wife to 
proceed freely without prevarication. The only exception that was mentioned with any 
frequency was for elderly women, who may rarely be observed going to bars. The status of old 
age and its relation to normative codes of socially acceptable behaviour will be returned to in 
section 2.4.8. 
 
2.4.3 Global	theme:	the	sex	worker	narrative	
Running contrary but parallel to the narrative of the decent woman is the sex worker 
narrative. In some respects, this can be seen as the rejection of the traditional role of the wife. 
Upon marital breakdown, a large number of divorcees or widows will enter sex work at the 
least to find a new husband. This is a common pathway for a woman who is rejected outright 
by her husband or in-laws after being financially dependent on her husband. Many sex 
workers’ narratives start by entering the sex industry after the breakdown of a marriage. The 
excerpt below refers to the lived experience of a FSW in the rural town. This was not the only 
way for entering sex work, but marital breakdown featured heavily in the lives of FSW.  
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“You get married and get divorced; when you get divorced you go back 
home then you get into problems with your brothers, they begin to say go 
back, why did you leave your husband, you might begin to look for a job, 
then because you do not have any trade that you are qualified in, then you 
fail to get a job, you end up deciding to go to the bars and solicit. You get 
there, you find out that the money is very-very easy to get, within a short 
time you would have got a lot of money, easily.” 
(FSW, Rural town) 
 
In some circumstances, women may leave marriages but this was an opinion voiced by women 
in the growth point who were bar attendants and therefore in employment. It was also voiced 
in the commercial estate where, again, women had more financial independence from their 
husbands. Women also expressed a desire to settle after sex work because they were not used 
to having many partners. If women married after sex work, it was termed “marrying from the 
bars”. This type of marriage is not as concrete as a formal marriage and is more akin to the 
mapoto
11 marriages (cohabitation). Women who marry from the bars are able to negotiate the 
terms of their marriage and therefore typically may continue going to drink in the bars. 
Women mentioned that this was a source of provocation within the couple and often led to 
the break-up of these marriages.  
 
Women in these marriages also have an advantage in that they can compare the two lives and, 
if income compares unfavourably to that of sex work, she can choose to leave. A number of 
women that were involved in bar-based sex work rejected marriage either because of the 
burden of responsibility of additional children from the partner, or because they were unused 
to someone wanting to control parts of their life.  
 
Sex workers have other types of partners that provide some of the security of marriage but 
with less control. These partners are referred to as “permanents” or “permanent boyfriends”. 
A relationship with a permanent could last from anything between a few weeks to more than a 
year. There was a difference in the durations that were cited between the areas. In the 
commercial estate, for example, the relationship had to last for several months (at least five) 
for a partner to be considered for permanency. In contrast, in the urban areas, a partner could 
                                                          
11
 Literally: “marriage with pots” (169) 
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be made a permanent after two weeks. Permanent partners typically meet the basic financial 
needs of a woman. The primary consideration for women in the rural town was the frequency 
and amount of payments. Women in the commercial estate prized fidelity above other factors. 
Permanents have an elevated status above normal clients. Sex workers will cease to use 
condoms with their permanents. There was no set time for how long the relationship had to 
last before condoms were stopped but men in the RTC and in the SFA both mentioned that, 
after the third time, they would start questioning and request to stop using condoms. 
Permanents differ from other clients in that other clients “come and go, they remain visitors” 
(FSW, commercial estate).  
 
Sex workers and permanents can be possessive of each other, though sex workers in the 
growth point and commercial estate mentioned stealing each other’s partners if the payments 
were particularly enviable. By not cohabiting with permanents, sex workers are at liberty to 
have other commercial clients. 
 
Permanents not only provide financial security in lieu of a marital partner, they also elevate 
the social status of the sex worker by providing her with some dignity:  
 
“this permanent will be shielding others whom I might be going out with, 
people will be knowing that I am going out with James, then even if they 
see me with other men, they will be saying that my permanent is James”. 
(FSW, commercial estate) 
 
2.4.4 Global	theme:	psychosocial	context	of	sex	work	
  
“There are a lot of frightening things that happen in sex work” 
(FSW, rural town) 
 
Evident in all the discussions were varying degrees of psychosocial trauma experienced by the 
gamut of women on the spectrum of sexual exchange. But there were distinctive 
commonalities between women at different ends of the spectrum. Parallel mechanisms have 
been constructed by women to cope with these threats. It is this tension between the issues 
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and the coping mechanisms which heavily influences whether a woman will maintain or reject 
the status quo. 
Organising theme: Violence 
Common among many women’s psychological experiences is conflict: married women 
experience conflict within marriage, sex workers experience conflict with clients, and there is 
conflict between married women and sex workers. 
 
Perpetrators of violence, common to both women’s situations, are the sexual partners, namely 
the husband and the client. And running through both narratives is a core of normative beliefs 
and expectations of the roles of women: the married woman as the chaste, unquestioning 
procreator; the sex worker as fulfiller of sexual desire. 
 
Husbands’ adultery is a frequently cited source of physical conflict between married women 
and sex workers. Entrenched in normative values of marriage, the husband is seen as “the 
figurehead of the family” with autocratic command over his home. Some women find it 
impossible to confront their husband over infidelity, fearing violence or even that 
remonstration would solidify and legitimise the affair, the corollary of which is divorce. 
 
“You do not have anything to do about it. You will just keep quite [sic] and 
suffer inside; you would not want to cause a lot of havoc at home or in the 
community.” 
(Married woman, commercial estate) 
 
Powerless to change their husband’s behaviour, wives frequently feel the only recourse they 
have is to target the girlfriend to try to discourage anyone else from having sex with him. 
While this is seen largely as a futile endeavour because it fails to tackle her husband’s 
infidelity, by displaying some resistance, she attempts to reject a stereotypical role of a 
passively suffering traditional wife thereby seeking catharsis for her ineffective protests 
against her husband. 
 
“But still you would just try your best to tell him that, if you find out that he 
has girlfriends, then you are going to deal thoroughly with that girl 
involved...You try to fight them off, no matter how tough she may be.” 
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(Married woman, commercial estate) 
 
Notwithstanding the physical violence women suffer from clients before sex, a more insidious 
form of physical abuse occurs even with outwardly non-violent clients: some men “remove 
condoms when they are having sex with these ladies and they do it without protection”. The 
client’s perspective is one of concern that they have exposed themselves to diseases, but in 
none of the male discussions was there any sense that this constituted a violation of the terms 
of the agreement to sex, or that it could in any way be harmful to the woman. The example 
below, further illustrates the value system of how men see women. 
 
“There were some friends who were sharing a drink in the bar. One of the 
friends had a girlfriend...the other friends were also longing to have...they 
bought a lot of beer...the boyfriend was knocked down by these spirits, the 
girl also took some spirits and as soon as she got out of the bar... she 
knocked off and she fell...one of the friends...found the girl outside lying on 
her back, he quickly took off her undergarments and his undergarments 
and slept with her...he tipped the other friends and they all had turns on 
her...she never woke up...Almost twelve people had their turns there, and 
imagine they were drunk, they could not put on condoms...remember also 
that it was an opportunity that has arisen and for free!...imagine also if 
she was a career
12
 [sic], it means she spread the disease to twelve men on 
that night who later on spread to their partners.” 
(Male, RTC) 
 
Women are seen by men as objects to satiate their sexual desire. There is no sense in his 
statement of any violation of her rights or that this was in any way abuse. The only sentiment 
of regret is that the men had failed to wear condoms and so they had not protected 
themselves from this expected carrier of diseases. The disregard of women’s rights to health 
by men poses difficulties for both sex workers and married women over condom use.  
Wives have little say over condom use in their marriage. The argument given by men is 
payment of the bride price affords him the right to unprotected sex. Even in discordant 
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couples, wives risk violence and infidelity if they protest over condom use when he is 
discovered to be HIV positive.  
 
“He will look for another girlfriend because I had asked him to use 
condoms. Even if he is ill already, he will continue to look for girlfriends 
elsewhere... when they are too sick and they see that they are really 
infected, that’s when they begin to agree to use condoms. When he is still 
fit he will be saying that AIDS is like body lotion, he applies it.” 
(Married woman, commercial estate) 
 
Clear in this narrative is the husband’s acknowledgement that he is at risk of HIV as he 
normalises the omnipresent threat of exposure as a simile between the disease and body 
lotion (documented in other accounts in Zimbabwe – Cowan). In a parallel situation, sex 
workers face violence and objection over condom use with clients. Town-based FSW reported 
that some clients offer more money for sex without a condom and those that accept are 
typically inexperienced. Experienced sex workers, however, regard such men who are “jerking 
over condom use” as dangerous and wishing to deliberately infect them, because men “know 
that that’s the rule”.  
 
In addition to physical threats, sex workers also face stigmatisation of their work which is 
deeply embedded in community views. Some people believe that there is a strong peer 
influence to sex work and that by associating with sex workers one will become a sex worker: 
“If you warm up yourself on the fire made by thieves you are a thief, a baby snake is a 
snake13”.  
 
Sex workers, by virtue of their work, which is seen as immoral, are expected to also follow 
immoral conduct in other areas. This extends into the care of their children as sex workers are 
expected not to care whether her child copies her behaviour. Married women who were not 
sex workers expressed concern that their children do not play with children of sex workers 
because do not want them to copy immoral activities. Sex workers from the same areas 
expressed deep pain from these insults because, for them, their children can provide 
                                                          
13
 Wadziya moto wembavha wavambavhawo: Shona proverb meaning that if you take part in something 
you are also part of that. 
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substantial psychological catharsis and a sense of purpose. Vicariously dreaming of a decent 
life, children are symbolic of hope: “my child...has attained ordinary level, she should aim for a 
decent life and for something that is good”. Children also offer reasons to be cautious about 
condom use and to value one’s safety: “You will be conscious of the diseases and you won’t be 
willing to take a risk (not to wear condoms), otherwise you die and live14 [sic] the children 
orphans”. 
 
Aside from the morality of sex work, the HIV epidemic appears to have consolidated some of 
the stigmatisation of sex workers as a deviant and destructive force in society. Either 
recognised as disproportionately suffering deaths or from condom promotion messages, sex 
work was associated by a number of groups with disease. 
 
Although sex workers are seen as carriers or spreaders of infection or both (12/16 FGD), half of 
the groups thought that condoms are associated with sex workers and more than half thought 
that sex workers demand condoms (11/16). Deeper scrutiny reveals that sex workers and 
clients use condoms because sex workers are associated with diseases but also that some sex 
workers have been empowered to demand condom use from clients. 
 
“The sex workers can use condoms freely without any challenges. Their 
clients know that they are sex workers and they wouldn’t even question it 
sometimes.” 
(Married woman, RTC) 
 
“Pure prostitutes who are doing it on full time, they use condoms, no 
matter what. Even if they know that they are now HIV/AIDS positive, they 
know the rules and they use condoms strictly.” 
(FSW, rural town) 
 
“The open sex workers are free to use condoms and, because of the nature 
of their jobs, they are very free to use condoms, be it short time or what, 
they are consistent in their condom use.” 
(Married woman, commercial estate) 
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Not only is sex work associated with diseases and condom use to protect against disease, but it 
defines promiscuity in these communities which, contrary to Christian scripture and Shona 
tradition (only in some tribes was polygamy accepted and then not usually for the women 
(40)), places sex workers in opposition to the normative expectation of a decent woman. A 
number of examples illustrate how sex workers are seen to be deviant from society:  
 
“sex workers do not observe any taboos, normal individuals will value that, 
for sex workers taboos are long dead to them”.  
(Male, SFA) 
 
Some have more extreme views of deviancy which take on a more religious theme that sex 
workers are “possessed by a sex work demon”. The notion that women sleep with many men 
is such an anathema to some community members that the only way that they can 
comprehend this is that it is something supernatural, akin to a succubus. Some respondents (a 
theme raised in 4/16 groups) explained the failure to get married as caused by kuripa ngozi or 
avenging spirits.  
 
“Here in Manicaland there is a problem of spiritual husbands, a child is 
dedicated to be married to a spiritual husband, then in that case she 
cannot get married...it is a demon-like sprit that when its dedicated on 
you...such a woman will then move from one marriage to another but it 
will not work.” 
(Married woman, commercial estate) 
 
The practice of kuripa ngozi is outlawed in Zimbabwe and is well-recognised as an abuse of the 
children’s rights (170). The case that these groups are talking about, however, although named 
as appeasement of avenging spirits, is referred to as a reason why the girls cannot get married 
decently. The groups are conceptualising the promiscuity as a result of the traditional practice.  
The police are commonly a source of harassment, particularly in countries where sex work is 
illegal (160). Sex workers in the growth point experience this but, due to the economic decline, 
police have not been receiving salaries and therefore law enforcement did not represent a 
threat to women in other areas.  
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HIV has changed sex work fundamentally for these women but, in spite of this threat, the 
economic decline is more of a concern. HIV is entrenched in their lives that they have been 
able to normalise it, because there was always an immediate gratification and women had 
profitable livelihoods:  
 
“Because the time we started sex work, it was paying and HIV/AIDS was 
not as popular as it is right now, so for these children who are stating [sic] 
sex work nowadays they are only contracting HIV/ AIDS for nothing, there 
is no any other profit at all except getting the virus.” 
(FSW, rural town) 
 
The HIV epidemic has, however, altered the playing field for sex work. It can no longer be 
enjoyable because of the omnipresent threat of infection.  
 
“Even if the Zimbabwe situation changes, sex work will never come to the 
level it use to be when we were doing proper sex work. Then were the days 
when we enjoyed sex work, it was paying and so pleasurable to an extent 
that, when a relative passed on, I would refuse to go and bury my relative - 
I will say, leave me I am enjoying myself.” 
(FSW, rural town) 
 
In reflecting on the halcyon days, this woman talks about sex work as having been irrevocably 
changed. This is a reference to the HIV epidemic which has affected the enjoyment dimension 
of sex work. For women, at one time, sex work was an option which had positive psychological 
benefits. With HIV, sex work has ceased to be enjoyable.    
 
Although society tolerates men seeking sex from sex workers and it is even tolerable to have 
them as mistresses, to marry a known sex worker is not proper: “some of these prostitutes are 
local people so it is not dignified for me to marry a prostitute that everyone knows within the 
community that she is a prostitute.” Fearing shame and public disgrace for their families, sex 
workers will either move away from their parents’ rural home or will move around to sell sex 
elsewhere.  
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Competition between sex workers can create challenges such as taking each other’s boyfriends 
which is psychologically destabilising if they become intimate with someone. Sex workers in 
the commercial estate demanded loyalty as a prerequisite for considering someone to be a 
“permanent” (boyfriend). Fidelity was valued as highly as the continuity of payments or sexual 
prowess.  
 
Supportive bonds are also made between fellow sex workers who, albeit competitive over 
clients, will provide physical support should a client become violent. The development of these 
bonds also provides a means of sharing experiences, an alleviation of problems, the 
dissemination of knowledge and also the seeds of an informal price-setting mechanism and 
unified demand for condom use. These bonds are often established as part of a newcomer’s 
initiation, whereby a more experienced sex worker will take up an informal mentorship of a 
newcomer. Their role is to help the newcomer adapt to the nature of the bars and the work, to 
identify violent clients, to ensure she gets paid and to provide initial temporary shelter until 
the newcomer can find her own. The relationship is not entirely altruistic; the mentor expects 
that the newcomer will return the kindness. 
  
“They will help you adapt but, as soon as you get a client, and see the 
client buying beer for me and not inviting her to share the beer, then they 
become jealous, they then tell the client that I am sick and the client will 
leave me.” 
(FSW, growth point) 
 
Married women also find solace in such friendships. Between married women who are 
involved in sex work, these bonds are not only confidences but are also ways to share 
information and strategies. They are also integral to shield each other’s activities.  
 
“If they have a business to do, they do it together, and they will be saying 
we are going to make some orders of clothes from Harare for resale. They 
bring two or three clothes from Harare when they have gone for a long 
time there, yet they would have [g]one with boyfriends there and camped 
there, so they know each other very well.” 
(Bar attendants, growth point)  
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2.4.5 Global	theme:	overt	sex	work	
Sex workers that are open about their activities face continuous psychosocial challenges, some 
of which are mitigated by the loose but profound ties they have with one another. Given the 
level of adversity they face, however, are these emotional coping mechanisms sufficient? 
What are the other benefits that can offset the costs?  
 
In this theme, I will explore two principal organising themes: what typifies overt sex work and 
how overt sex workers view their work, represented by “the bar as the workplace” and “the 
professionalisation of sex work”, respectively.  
 
 “What happens with these exposed sex workers, they can be found in the 
bars.” 
(Male, commercial estate) 
 
Organising theme: The bar as the workplace 
Bars are typically located in the business centre of a community. They are placed at a central 
focus for commercial and often social activity in the community. For men, going to bars is a 
time to connect, share beer with friends, and a way of enjoying themselves. Women entering 
bars are widely observed to be marketing themselves to men as approachable: “there is no 
decently married woman who will enter a beer hall” (Married woman, commercial estate). 
Moreover, “it is easy for a man to propose to those women in the bars, because of...the 
atmosphere in the bars” (FSW, commercial estate): men are drinking for enjoyment, and 
drinking heightens sexual desire and gives men courage to approach women.  
 
“You may not even have planned this but suppose you get into a bar and 
there are many women in the bar, say in [central business district]
15
 in 
[rural town], I do not have any intentions at all, but because I get drunk 
then I begin dancing with them, my eyes and my thinking will send me into 
it, I end up having sex with them.” 
(Male, RTC) 
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There is a sense of inevitability to this statement: sex is a way for men to enjoy themselves, 
closely associated with getting drunk. Alcohol also gives women courage to enter bars – for 
female newcomers, the atmosphere in the bar is intimidating, so drinking is a way of quickly 
adapting to the environment. Sex workers in the urban areas mention sharing a beer as a 
means to initiate newcomers into the bars.  
 
Across all FGDs, people mentioned that sex workers can be found in bars soliciting sex but, 
among the different areas, there were notable differences in the prominence of bars as a 
setting for sex work. When asked “how would the group define or categorise sex work?”, the 
first response in 7/16 groups was that sex workers recruit men from bars for payment: an 
indication of how strongly people associate sex work with the bar setting. By the second 
response, a further three groups responded that sex work was associated with bars (Table 2.9). 
  
Table 2.9: Response order to the question among focus group respondents “How would the group define or 
categorise sex work?” 
 
 
Urban FGD participants associated sex work most strongly with bars (i.e. among 75%-100% of 
focus groups mentioned this as first or second response). This view aligns with the description 
of sex work in these areas running throughout the discussions: most women who go to bars 
are single and there is an active sex trade in bars. In the subsistence farming community FSW 
conceptualised sex work around drinking beer and dancing in beer halls, but, at the time of the 
FGD, they mentioned that it was rare to find their clients in bars, instead clients usually came 
to their homes.  
First response means that the first person to speak after the question responds 
that sex workers operate in bars. The saliency of the concept that sex work is 
bar based suggests this is the normative view of sex work. 
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In the RTC, community members reported that no local sex workers were found in local bars. 
The reason for this was a male initiated16 campaign: “chasing away women from the bars” 
(male respondent, RTC). One of the groups recollected that there “used to be a number of sex 
workers drinking and dancing in the bars” but that this behaviour was no longer tolerated by 
the community. Full details of this policy and reasons for it are discussed in section 2.4.4.  
In the commercial estate, there was some debate over this issue; some FSW felt that “the 
moment I start going to the bars, I will be exposing myself to men” which therefore meant you 
would be soliciting for sex. Others were adamant that women can go to bars simply to “relieve 
stress”. There was a consensus nonetheless that while being a woman in a bar does not 
necessarily indicate that you are a sex worker, it does open yourself up to propositions from 
clients. 
 
Interestingly, married women in the rural town, males and married women in the RTC and all 
focus groups in the commercial estate pointed to aspects of the community itself as being 
responsible for promiscuity. In the rural town, women complained that the proximity of 
houses to the business centre promoted early sex in these areas, in contrast to those in more 
rural areas where children were not exposed to the corrupting influence of the bars and overt 
sex work. The views among RTC residents were much the same except that it was the shopping 
centre and market – a major stop-over place and focal point for mixing of peoples from other 
places such as Mutare – which promoted promiscuity.  
 
In the commercial estate, a number of reasons were cited for greater promiscuity: rotation of 
workers, the accommodation setup and the bars in the TV rooms. Monthly recruitment and 
movement of workers between sites corresponding to forestry rotation cycles meant men 
frequently met new women17. Men compete to have sex with the new women because they 
place a high premium on novelty: “new brooms sweep cleaner” (Male, commercial estate). 
Since accommodation was onsite, sex could be negotiated during work hours, the short breaks 
are then sequestered for sex at the sex worker’s home nearby: 
 
“We would have given each other a code during working hours and as you 
know such sex work is done faster-faster, I give him my room number and 
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 who were senior in the community 
17
 The unskilled labourers are retrenched and recruited each month. There are proportionately more 
women who are unskilled, manual labourers which is why there is more rotation of these women. 
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the directions; I will be prepared when he comes. As soon as I hear the 
knock, I will quickly respond because I will know that Joconiah is coming, so 
I open for him and we have our sexual intercourse faster-faster and he 
leaves as soon as possible.” 
(FSW, commercial estate) 
 
Sex work in the commercial estate is conducted outside of bars in the conventional sense, but 
negotiation occurs in the onsite TV rooms that double as a bottle store paralleling the 
conventional bar setting. Women in the commercial estate also have a sex advantage because 
the sex ratio is approximately 1:5 (females : males) among the workforce. This introduces a 
competitive element among men that is atypical of the other sites outside of the bar setting. It 
is perhaps unsurprising that sex work is not localised in these bars to the same extent as in 
other areas; women can recruit men at any time during working shifts thereby reducing the 
dominance of the bar over other venues for solicitation.  
For FSW who recruit men in bars, the motivators are financial and practical: money is easily 
made with little effort. The work is also more lucrative and less arduous than other jobs 
available to them: 
 
“This business of weeding other people’s fields does not pay much, I can 
work the whole day for ZAR20
18
 or a bar of soap, which is not even enough, 
yet, at the beer hall, someone I had a previous relationship with can just 
give me that amount for free! At the bar you get your money without 
much ado.” 
(FSW, growth point) 
 
Moreover, since money is readily available in the bars, and, as sex workers are self-employed, 
they can choose to work according to their financial needs: “you can’t even compare it with 
becoming a house girl who waits for the whole month to get her salary”. The financial benefits 
alone make sex work in bars attractive but the location carries another advantage: drinking. 
While not a prerequisite for negotiating sex, drinking is a typical accompaniment to sex work 
(12 sources), as accepting a drink from a man in a bar opens negotiations for sex: 
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 ZAR=South African Rand; ZA R20 ≈ US $2 at the time of FGD 
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“After you are drunk, that’s when the man asks you, what is the plan, then 
you also ask back, what he is planning, then sex negotiations begin.” 
(FSW, growth point) 
 
Drinking to get drunk is such a pleasurable activity that sex workers talk about it as a 
motivating factor for women to start sex work beyond the financial gain (one woman referred 
to it among a host of other benefits including clothes and sexual satisfaction).  
It is important to note that, while the sex workers find that bar-based sex work is lucrative, for 
men, sex work in bars is expensive. This is not only because of the pricing mechanism, but also 
because of the central focus of the bars and associated drinking.  
 
“For someone to be involved in this sex work business, it means you have a 
lot of money, so people will invite each other and go for a beer binge 
drinking. Today he has money then he will call a lot of friends to go and 
drink beer.” 
(Male, SFA) 
 
This is a salient point for the next theme – “Sex work outside of bars” – in section 2.4.7, and 
how sex work has been affected by the economic decline.  
 
Organising theme: the professionalisation of sex work 
A corollary to active entry to sex work is the active development of the job to a career. In 
contrast to seeing sex work as the last resort for want of alternatives, some overt sex workers, 
speaking about how the downturn of the economy has affected their livelihood, are forced to 
look for alternatives to sex work which no longer pays well. This contrasts with a frequently 
cited notion that sex work is a poverty-driven necessity (e.g. (62)) and illustrates that, while 
the economy was more stable, sex work was a viable career:  
 
“There isn’t much profit from the bars there, it is not that worthwhile as it 
used to be...it’s no longer profitable for us to go to the bars, we now have 
to find means of making money, if a sex worker gets money, she will leave 
sex work, there is no more money from the bars as it used to be long back. 
So most sex workers now rely on self-help jobs to make money, the money 
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they used to make from the bars is no longer readily available, everyone is 
facing financial hardships...”  
(FSW, rural town) 
 
Instead of sex work being a part-time endeavour to help supplement income from legitimate 
work, sex workers are now relying on part-time self-help jobs to provide a more stable income 
to supplement the more lucrative, but less consistent, income from sex work.  
Not all sex workers working in bars have this opinion, however, and see sex work as a transient 
activity instead of something more long term: “[it] will be sustaining us at that given time, so 
we will be looking for money to take care of ourselves”.  
 
Beyond understanding themselves as simply doing a job, some sex workers normalise their 
work as a business endeavour, regarding themselves as professionals who are selective in their 
clientele: 
  
Facilitator: “Tell us are police officers not some of your clients?” 
SW1: “They used to be but they are too poor to pay us. They can’t pay for 
our services.” 
SW2: “They propose us but because they can’t afford us, we refuse to sleep 
with them for free.” 
(Two FSW in the growth point) 
 
These segments also illustrate another dimension of the business: rules. Here the women 
report that they “refuse to sleep with them [police officers] for free”; these women are 
providing a service and they expect to be paid. Throughout all the FGD with FSW, there was a 
strong commercial dimension to sex work: if they had provided the service, then they were 
entitled to payment. In the commercial estate, for example, FSW, though operating outside of 
a bar setting and operating a different payment system19, would ensure that clients met their 
financial obligation by following them up, for weeks if necessary, until he paid. In the rural 
town also, FSW who were more experienced would ensure that less experienced newcomers 
got paid. 
                                                          
19
 Sex work in the commercial estate was conducted on a sex on credit basis where the women will 
retrieve their payments when workers in the estate receive their pay packets at the end of the month 
(this is explained in more detail later in the theme) 
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Another commonly reported rule is that sex workers operating in bars insist on condom use. It 
is less surprising that sex workers report this (because it is expected that social desirability 
would play a role), but clients and bar attendants also reported that condoms were used 
consistently with bar based sex workers: 
 
“She will have her corner of condoms, and she does not choose among the 
clients, she takes anyone, no matter how drunk, she will be the one to 
dress the condom on the man.” 
(Bar attendant, growth point) 
 
Although social desirability bias is a common concern, the ubiquity and consistency of 
responses about sex workers demanding condoms across FGDs with men and women 
minimises the likelihood that all responses are biased. Male respondents were unanimous that 
women recruiting in bars demanded condoms: 
 
“A sex worker will demand for a condom, no matter what because she 
knows that she is in business...these prostitutions [sic] have learnt and 
absorbed the lessons they received on condom use, they are consistent.” 
(Male, RTC) 
 
Furthermore, FSW in the growth point and the commercial estate, and males in the RTC and 
the rural town mentioned that a number of clients will also agree to sex with a condom: 
 
Facilitator:  “Is it easy to negotiate for condom use, do you face any 
challenges in negotiating condom use?” 
FSW: “There is no problem at all, they know that that’s the rule, some men 
even ask before, whether I have a condom.” 
(FSW, growth point) 
 
Through an alignment of interests therefore, condom use with overt sex workers may be 
easier to negotiate. 
This does not account for individuals who suspect they are infected and become less 
consistent with their condom use. This is documented by FSW as one of the challenges they 
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meet over condom use: if they encounter a man who refuses, it is their belief that the man is 
likely to be infected (this is discussed further in obstacles to condom use). 
 
In 5/10 of the FGD that talk about drinking, men and women frankly acknowledge that when 
men are drunk, some men “remove condoms when they are having sex with these ladies and 
they do it without protection”. Their honesty in acknowledging some of issues around condom 
use renders their assertions, that sex workers are consistent in their demands, more credible.  
 
The main rules that frame the business of sex work therefore are condom use and payment. 
There are no rules when it comes to competing for clients and, in this regard, women 
acknowledge attempting to attract fellow sex workers’ boyfriends or clients particularly if they 
pay well. Sex workers in the growth point were concerned that they needed to “guard their 
clients jealously” and that various tactics are employed by older women to attract clients away 
from younger sex workers. This included misinforming the clients that the “younger women 
are infected by HIV/AIDS, so men shouldn’t pick them.” 
 
Between clients, there is competition for particular women, and sex workers reported that 
there were often fights. Clients do not pick women based only on the amount charged but 
rank most highly the physical attributes: beauty, health status, age. Prioritisation of the 
physical appearance of women is confirmed in the sex worker discussions: the principal 
reasons for loss of market are old age and illness. By extension, sex workers in the rural town 
explain that it is important to “hide your status” to secure clients. Being drunk is seen as an 
impediment to choosing the most beautiful or healthy looking women and, for those men who 
believe they are able to identify someone’s HIV status based on the physical appearance, 
heightens the risk of choosing someone who is infected. The pre-eminence of physical 
appearance and being able to visually assess the likely HIV status of a sexual partner is dealt 
with in a later section. 
 
A final critical component for the business of sex work is the price mechanism: how the prices 
are set and negotiated. 
 
Prices are negotiated upfront in sex work and this is the case whether the payment is in cash 
or in commodities. Sex workers do not charge fixed amounts for sex, as the price can vary 
depending on the client’s ability to pay, hence the negotiations. Clients can pay for a night or a 
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short-time, which is one session only: “a matter of just going around the buildings into the 
bushes and come back later after the job is done”. Payment is less for the short-time, but, 
because women can have several short-time encounters per night, they are generally 
considered more lucrative.  
 
Payment is typically made in cash, but due to the timing of the FGDs, at the most extreme 
point of hyperinflation of the Zimbabwean dollar, women would accept anything as payment: 
groceries, hair-do, laundry soap, bath soap.  
 
In response to hyperinflation of the dollar, the proprietary company of the commercial estate 
paid salaries in grocery hampers (colloquially referred to as the “Diamond”) rather than in 
currency. Similarly sex workers demanded that they be paid in groceries, and women provide 
sex on credit until the end of the month when their clients could pay them. 
 
“Sex work at this pace [place] is not that kind where you sleep with more 
than five men and above for the whole month, in a month you can have 
one or two, he will be the one who will be constantly coming to sleep with 
you the whole month, so I will be knowing them very well.” 
(FSW, Commercial estate) 
 
Month-end is the busy period for these women when they circulate the compounds collecting 
their income: 2l of cooking oil, 4 litres of cooking oil and a bar of soap etc. Furthermore, sex 
workers in the commercial estate are in the unique and advantageous position of knowing 
their employee salary and therefore how much each client can afford to pay.  
 
“We get paid by these partners on the basis of what we get here as 
payment at the end of the month. Suppose we are given only 4litres of 
cooking oil plus 5bars of soap, and then you can’t expect a lot. But I may 
see you being given 20litres of cooking oil, so do you think I will accept as 
little as 2litres, I will ask for more.” 
(FSW, Commercial estate) 
 
A credit-based payment system for sex work could be subject to cheating by the client, but the 
intimacy of the work community and the onsite accommodation helps prevent this; a number 
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of the sex workers said they would definitely make follow-up visits until she was paid (one 
woman differed but said that the cheating would terminate the relationship). 
Payment in arrears was also reported in the SFA in relation to monthly aid donations 
 
Male SFA: “this area has a time that we get food aid on a monthly bases 
from food aid organisations, we get this every month. This is the time that 
these women will come to collect their dues from the men they would have 
slept with. Sometimes her name does not even appear on the list of the 
beneficiaries, but she would still come with an empty bag but by the time 
the food is finished to be distributed, you will see her carrying something 
going back home, so you wonder 
…It is like a situation whereby there are those whose names do not appear 
at the list, they also come and shortly after people are given their shares, 
they go around begging, I do not know whether you know that process….” 
Facilitator: “yes I know it, they will ask and she will be like one of them?” 
Male SFA: “yes, she will ask for maybe one cup of grain, and instead of me 
giving her one cup, I will give her five cups, she will go to the next men like 
that etc” 
 
The decline in the economy caused many businesses to suffer. Sex work was not exempt. In 
10/16 focus groups, the discussions revealed that men have no money to spend on enjoying 
themselves, men no longer can afford to go to bars, the bars no longer function, sex workers in 
bars fail to get clients. The area that was least badly affected was the commercial estate as the 
salaries were still being paid; bonuses were delayed by as much as two months, but otherwise 
sex workers did not report additional challenges in earning income. The only parallel with 
other areas is the disruption to bars: 
 
“Now because the bar is not functional,...just due to hard financial times 
nowadays they close earlier, but long back, people use to have a great 
time at this place, they will close late.” 
(Male, Commercial estate) 
 
This is a marked contrast with the struggles that sex workers in other areas were facing. 
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Economic decline has not only meant rising unemployment but many of the salaries are no 
longer being paid. Increased unemployment manifested in an unsteady and erratic demand for 
sex workers’ services.  
 
“Nowadays there is no longer month end (salary payday)...it depends on 
what you earn on that day, it can be an income that you managed to get 
on that day.” 
(Male, Rural town) 
 
Where, conventionally, peak socialising hours and peak sex work demand were at the end of 
the working week, “we used to know that each Friday is d-day” (FSW, growth point), women 
reported that as a result of economic decline “any time is tea time”.  
 
Against a backdrop of general economic decline, loss of income, and a concomitant decline in 
demand for sex work, there was, between 2007 and 2008, a change in the financial 
circumstances of thousands of Zimbabweans: the Chiadzwa diamond mines were uncovered 
(171). Groups in just three areas mentioned this phenomenon: the urban areas, and the RTC. 
As a result of this bubble in the local economy, the price of sex work escalated to US$100-
US$150 per session. In the RTC, an increase in sex work among married women, who were 
subsequently divorced by their husbands, and children was observed. Similarly, in the growth 
point, married women were also involved. This natural experiment of an economic bubble 
during a period of generalised decline highlights an association of sex work to the economy, 
and could be premonitory of a revival of sex work as Zimbabwe’s economy improves.   
 
Cognisant of the severe economic decline, we were interested to know how much of an impact 
the discussants felt this had on sex work in these communities. The consensus was that sex 
work had been changed by the economic decline: some believed that it has increased, and 
some believed that it had decreased. 
 
Those that believed in a decline, associated decreases in disposable income for drinking and 
enjoying oneself in the bars with the decline in sex work: buying sex is a luxury that, in periods 
of economic recession, people forego. Retrenchment from urban areas was also mentioned as 
causing families to re-join which reduced promiscuity.  
100 
 
Apart from the change in the economic situation, others believed that “people are now afraid 
of the infection. So they refrain from seeking sex worker’s services” (Married woman, RTC). 
One sex worker in the rural town sums up this change in attitude to sex workers as: “As for us 
we are no longer trusted and we now have a number plate, no one trusts us anymore.”  
 
There were dissenting views on the change in sex work, some instead believing that, although 
there was a decline in sex work in bars, they had noticed an increase in sex work among young 
children. In the commercial estate and the rural town, some female groups lamented the 
increase in children in the bars: “they are now an eye-sore in the bars”. Other dissenting voices 
against a generalised decline in sex work reported a change in the venue of sex work due to 
the non-functioning of bars. Their argument was that, although bars no longer functioned, 
women recruited men outside of bars: in churches, shopping centres and from their homes. If 
this is the case, yet there is a generalised decline in the income of men, how might this sex 
work still be funded? A possible change in venue for sex work is explored in the next theme, 
sex work outside of bars, and how it may be funded in the following theme: change in 
transaction type. 
 
2.4.6 Global	theme:	sex	work	outside	of	bars	
In this global theme, I explore how changes in attitudes to bar based sex work and the demise 
of the bar as a place of enjoyment due to economic decline may have led to a shift in locus of 
sex work: from largely focused and concentrated to non-localised and dispersed. 
 
Organising theme: change in venue 
The demise of bars as a focus for sex work activity may have resulted in a decrease in the 
number of sex workers or in the demand for sex work. In the commercial estate, admittedly a 
community that may have weathered the economic decline better than most, sex work 
continues to help women “supplement their earnings”. Speaking about changes they observed 
male FGD participants had not noticed a decline:  
 
“Sex work is actually on the increase, but it is no longer done the way it 
used to be done long ago…in the past, women used to fill the bars and men 
will fight over women in the bars, nowadays they are no longer doing that, 
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you find them doing sex work from their homes and from the work place, 
not in the bars as before. If you go to the bars, you would think that there 
are no sex workers here, yet they are there, but they are doing it in their 
homes and in the bushes, not in the bars anymore.” 
 
“It’s like you really can’t draw a line in terms of sex work increase or 
decrease. I think it is just fluctuating and it also depends with various 
areas...here...I think there is a lot of competition; I do not see any decrease 
at all.” 
(Males, commercial estate) 
 
No longer localised in the bars, women were reported in the rural and estate areas to seek 
their clients instead “in the villages and in the Churches”. A key question is how common is sex 
work outside of bars? 13/16 FGDs mentioned the phenomenon as an active form of sex work. 
Sex workers were clear that they do not recruit in bars but in the workplaces, Churches, 
anywhere. In other places, sex workers lamented the decline in bars but said that they can 
meet clients anywhere. Chenura ceremonies20 (celebration of the dead) and funerals are also 
opportunities to attract clients. Females from the RTC were unclear where sex work was 
located but that sex workers appear decent and only “show their true colours at night”.  
 
Males expressed fear as an important reason for “exercising self-control” and chasing women 
from bars. An equally important factor was that public shame reduced the desire to continue; 
the RTC community had resorted to a naming and shaming policy for reducing sex work: 
  
Male 1: “At funerals people will be aware of the person’s previous 
activities ...” 
Male 2: “These women, they used to document all the partners they had 
slept with...they will leave a record that is a listing all people who used to 
sleep with her.” 
Facilitator: “Who would know of what was in the record?” 
Male 3: “The whole village, the list will be read in public.” 
Facilitator: “What if your wife is there, she will here [sic] about that” 
                                                          
20
 The “celebration of the dead” ceremonies take place in August. 
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Male 3: “Of course, she will know of all your hidden activities.” 
 
Instead of removing sex work from the area, women resorted to more stealthy tactics to avoid 
detection.  
 
“During the day, they will be doing something else. She may be vending 
and she will be appearing decent and during the night, that is when her 
true colours are seen. You will see her exchanging men, then that’s when 
you can tell that she is a sex worker.” 
(Male, RTC) 
 
For women who operate outside of bars, a key issue is how to meet clients. The conflation of 
men enjoying themselves drinking and the solicitation of women were key to the success of 
bars as a venue. What are the ingredients of the bar that facilitate solicitation? People want to 
enjoy themselves so a matter is how to set up normal mixing. Anywhere that men and women 
interact regularly can be a place of solicitation; the venue is sufficient but not necessary to the 
process of solicitation. New people meet each other in markets, on the roads, at bus stops, in 
churches, at the workplace. The more commonly reported locations for negotiating sex work 
were markets, where women are vendors, churches, and in the workplace.  
 
Not necessarily a new phenomenon as it was a tactic in the early 1990s (Simon Gregson, pers. 
comm.), the cover of vending is often a way of meeting male customers, thereby hiding the 
interaction process, and earning money. A frequently cited strategy for completing a sexual 
encounter used by vendors is to pretend to be going to the toilet21 (mentioned by FSW in the 
rural town). Similarly, this was mentioned as a tactic used by married women who are involved 
in sex work to escape their husbands if they drink in the bar together. These opportunist 
encounters are more conducive to short-time transactions. Vendors who also work as sex 
workers will work during the day and into the early evening and maximise their profits by also 
taking advantage of men coming into the bars early. The same cover of kusango is used by sex 
workers in church, either during the day or in all-night church meetings and at the Chenura 
ceremonies. 
                                                          
21
 Going to the toilet is often referred to in Shona as kusango which literally translates as “to the bush” 
which refers to going to the loo in the wild rather than to a lavatory 
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Sex work has no formal hierarchy but subsidiaries may facilitate the interaction between the 
client and the sex worker outside of the bars. Third-parties act as go-betweens to direct clients 
to sex workers where clients are not local, or confidantes who are paid to keep quiet or, in the 
case of more senior sex workers, can provide a location for sex outside of the home (an escape 
from husbands in the case of married women or families for younger sex workers). A third 
function of third-parties is to actively recruit clients, though not in an exploitative fashion as a 
pimp might operate, but as a conduit for the interaction. This may be a bar-operating sex 
worker who will take men from the bar to women who remain at home. 
 
Third parties often play an important role in “protecting the relationship” between client and 
sex worker if discovery could bring public shame or precipitate divorce. Reported by women in 
the growth point, the commercial estate and the SFA, married women sex workers collude to 
cover each other’s exploits and may take substantial trips together for vending to Harare and 
Mozambique.  
 
Organising theme: negotiation 
Sex workers recruiting clients outside of a bar setting require different tactics to engage male 
interest. While women in bars require little active effort once inside the bar to engage male 
attention, women outside of this arena require more subtle yet direct tactics to engage 
conversation and arouse interest. It is also not as straightforward as a direct approach as 
“culturally it is not acceptable for a woman to approach a man” (Male, RTC). Tradition dictates 
that men approach women and proposition for sex. Instead, women market themselves to 
men with specific and recognisable non-verbal and verbal cues which signal that they are 
approachable for men to proposition. 
Sex workers wishing to attract attention from clients have developed and refined a host of 
subtle body language techniques and linguistic skills that signal to clients that they are 
approachable. It is more than a question of distinguishing oneself from someone who is not a 
sex worker; the synergistic combination of a variety of signals makes the process successful 
even with a naive recipient: “a real Potiphar’s wife22” (Male, Commercial estate). 
                                                          
22
 In the book of Genesis, Potiphar’s wife tries to seduce Joseph into sleeping with him. 
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These marketing strategies act as catalysts for males to approach, by accelerating and 
facilitating the interaction phase, thereby hastening and easing the negotiation of sex. The 
ritualisation of this process mimics traditional courtship, and it is therefore conceivable that a 
more elaborate strategy conveys a more substantive motive than purely financial. 
 
Strategies vary widely but the most fundamental and most widely used cue is the action of the 
eyes. It was difficult for groups to detail precisely what they meant but the consensus was that 
there is a discernible signal:  “a decently married woman will move her eyes”. The benefit of 
the eyes strategy is that it can draw attention across some distance while remaining 
surreptitious. Participants described the same process that Mason et al. have documented in 
psychological literature (172). 
 
Other non-verbal cues included the way women walked or held themselves. Verbal signals are 
based around subtleties of the Shona language and seductive manipulation of cultural 
traditions. Men in the SFA, for example, describe how Chiramu23 is manipulated by women to 
attract men that they are not related to. Women use their first name when marketing 
themselves rather than the traditional Mai Yvonne (Yvonne’s mother) akin to dropping Mrs 
and calling oneself Ms or Miss.  
 
Strategies used by married women to attract either clients or lovers will follow similar lines, 
though they are much more restricted in their displays, because of the obvious risk of 
discovery. Women whose husbands work abroad or in the city have the advantage of a free 
home where they can entertain males without arousing suspicion of the community, members 
of whom may then divulge to her husband. Commonly reported tactics include calling out men 
to make repairs or taking advantage of livestock vaccination visits by Agricultural marketing 
board workers.  
 
Men, upon recognition of these signals, are expected to initiate the proposal; however, this is 
a skill that is developed with experience. Young men are either poor at proposing sex or are 
too busy to make the effort; they end up with older women because they find it an easier and 
quicker solution to their unfulfilled sexual desire. Moreover, senior sex workers (over 35 years 
                                                          
23
 Chiramu is an outlawed cultural practice where a husband has sex with his wife’s younger sisters; but 
as Power et al. describe it has developed into a teasing relationship between relatives (148). 
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old) are particularly experienced with their marketing techniques and will directly target the 
younger men. Satiating desire is the main driving force for these young men, and they are 
therefore less preoccupied with preferences for particular women. This is mutually beneficial 
for senior sex workers as bachelors pay better than older men with family responsibilities.  
Superior sexual experience is also highly coveted, with some women acquiring nicknames such 
as “Bacos” (“thirst quencher”). A preserve of older women who are keen to retain their client 
base may be using dried herbs to create friction and appear “like a machine in bed”.  
  
“People talk, they will be saying that such and such woman, she is really 
good in bed and when you hear that you will definitely want to have a go 
with her. He will tell his friends, then they will all want to taste her and this 
woman will not consider her age.” 
(Male, commercial estate) 
 
Senior sex workers also take pride in being mentors: 
 
“The young boys also prefer us because they want to gain sexual 
experience from us the experienced ones. We will be teaching them in bed, 
do this- do this etc.” 
(FSW, commercial estate) 
 
Again the situation in the commercial estate is slightly atypical: rather than living in the family 
home, men live alone. Prioritising drinking, the young men only later think of sex which is 
when they search out the sex workers. Seeking intimacy and companionship the sex worker 
provides more than sexual gratification; she becomes a pseudo-marital partner, where she 
may cook and clean for him. The relationships may break down but, occasionally, the evolving 
intimacy with senior sex workers may transgress beyond the sexual into a mapoto marriage 
(cohabitation) secured with promises of children. 
 
Some sex workers seemingly insure themselves against fluctuations in income by taking on 
multiple medium-term partners who may last for a number of months, each of whom 
contributes something to her income. In the SFA, men reported that women would collect 
their dues from their various partners during international food hand-outs. In other areas, such 
as the rural town and the RTC, there were other partners that were more stable, permanent 
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boyfriends, who provide an up-keep towards the sex worker. This person is usually mobile and 
therefore does not live with the sex worker, which allows her the freedom to conduct sex work 
in the bars while he is absent.  
 
2.4.7 Global	theme:	change	in	transaction	type	
Organising theme: part-time sex work 
 
“Sex work starts with any woman who has family responsibilities.” 
(Male, commercial estate) 
 
Accompanying the decline in the bar-focused sex work and the change in venue to more 
innocuous locations, there are suggestions that there may have been an increase in 
transactional sex. There are two possible explanations for such an increase. On the one hand, 
full-time sex workers that are no longer supporting themselves adequately with sex work may 
have to go part-time and accept lower pay. On the other hand, poverty has become so 
extreme that new women (and possibly children) are being driven into transactional sex to 
survive.  
 
Under the theme of overt sex work, we saw how full-time sex workers were resorting to self-
help jobs as an alternative income source to sex work. Moreover, reduced demand appears to 
have driven sex workers in the RTC to more survival sex rather than a job: “[sex workers] are 
no longer doing it as frequently as possible; they get into the business when there is need, like 
once a month”.  
 
Transactional sex as a means of financial support for married women was reported in all but 
three of the discussions. The strategy that many women use when engaging in transactional 
sex is to approach men asking for favours that she will intend to pay back at some agreed 
future time. Repayment of these debts is with sex which can stop at the time of repayment but 
sometimes the relationship will continue as an affair. 
 
“They may be a married couple and the man cannot support his family, the 
wife then can approach you in a manner of asking for grain/maize or 
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anything to feed their families in favour...for sex, they will agree to have 
sex with you.” 
(Male, Rural town) 
 
A typical precursor to this husband’s neglect of his family’s financial requirements, either from 
infidelity which led to a diversion of funds from the family to the girlfriend or from lack of 
income: 
 
“The women I meet who are doing this cite the reason that their husbands 
bring no support home. She will mention that, since she started sex work, 
she can even afford to buy herself a drink, even their children are also 
getting clothes.” 
(Married woman, commercial estate) 
 
Financial difficulties seem a common problem for all women, though the widows and 
divorcees were seen to be at greater liberty than their married counterparts. While married 
women were constrained by financial difficulties in marriage, unmarried women were “free to 
have as many partners as they want”. For married women, the consequences of transactional 
sex are much higher than for single women; divorce is a common occurrence upon discovery of 
female infidelity.  
 
Alluded to in two groups, the extreme financial situation has resulted in mothers encouraging 
their children to engage in transactional sex: 
 
SW1: “Some parents encourage their children to do it so that they bring 
sugar home, they will be actually fending for the whole family, so parents 
do not restrain them.” 
SW2: “Things are quite expensive nowadays.” 
(SWs, SFA) 
 
For men in the SFA and the commercial estate, children seem to persistently target them for 
food: 
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“If I go to the shopping centre, these young girls are not even hesitant to 
ask money or things from us, you will here [sic] them saying, “Tapiwa’s 
father, now things are expensive, may you buy me a soft drink, maputi
24
 
etc”, without even respect, they have a way of talking that you end up 
proposing to her because she is too used to you...He didn’t have the 
intention at all, but because the child is insisting.” 
(Male, SFA)  
 
This naive and unsophisticated marketing strategy is in marked contrast to the devices used by 
more experienced women. Influence of friends or family may have given them the idea of how 
to succeed and they are insistent because they want it to succeed. Their abrupt approach, 
which surprises the older man, illustrates their inexperience and thus vulnerability. The 
immediate concern is that these children are not capacitated on condom use and are not 
aware of the potential consequences.  
 
Transactional sex, fuelled by instantaneous need, and with women or children unused to sex 
work, may lead to sex that is illicit or unplanned. For married women and children, condom 
use is problematic. Even if a sexual encounter is planned, married women may struggle to 
conceal condoms from her husband. The naivety and inexperience of children puts them into a 
position of weakness, but even more invidious, men can deliberately manipulate children into 
not using a condom. The balance of power in sex exchanges is covered in the next global 
theme. First I shall explore briefly the possible growth of sex work in the young. 
 
Organising theme: young sex workers 
Though all of the groups who reported sex work in bars mentioned waning activity, in two 
areas the groups reported an influx of children in the bars: 
 
“In today’s scenario, we see a lot of under-age girls frequenting the 
pubs...fifteen, sixteen or even fourteen years.” 
(Male, rural town) 
 
                                                          
24
 Maputi is Shona for popcorn 
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Women attribute this to the deterioration of law enforcement in the areas. 
  
“There is no longer effective enforcement of the law, like it used to be long 
back where under-aged children below 18 years were prohibited from 
entering the bars...these children are still an eye-sore in the bars.” 
(FSW, commercial estate) 
 
While the rural town and the commercial estate both report children in the bars, there were 
no reports of children in the bars in the growth point. The principal reason for this was a better 
enforcement of age restrictions by police, and although not specifically related to children in 
bars, the commercial sex workers reported bar raids by police after 9pm.  
 
Besides children entering bars, 15/16 FGDs reported sex work in young children with 
substantial congruency over a starting age of 12-13 years. Corresponding to the onset of 
puberty of these girls - reaching sexual maturity – they become noticeable to men. Though not 
a new phenomenon, as intergenerational sex has been reported in Manicaland previously (28), 
the growth in AIDS orphans, and more recently, school closures - “there were no teachers”- 
were cited as possible reasons for observations of more children starting sex early.  
 
The groups also discussed sex in young adolescents who actively target “white beard old men” 
(Male, RTC), looking to earn some money or benefit from gifts: 
 
Someone shouting: “They prefer the elderly men with Diamonds 
[salary]
25
”. 
SW1: “These days, these children no longer want boys of their age, they 
want elderly men, Sugar-Daddies.” 
(FSW, commercial estate) 
 
Although some children start sex at around 12-13 years, when they are first attractive to men, 
they become seemingly more active in later adolescence between 16 and 17 years: “The 
majority are under 18, even 15 years, but some are over 18 years” (Non-FSW female, RTC). The 
                                                          
25
“Diamond” is the nickname people in the commercial estate use for their salary paid in food hampers 
every month 
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age range of 16-17 years was cited as the age of girls in bars in the rural town, both by the FSW 
and the male clients, and was also mentioned by the male commercial estate group as the age 
when girls search for employment at the forestry company after they get pregnant and drop 
out of school.  
 
Married women in the SFA similarly believed that the children intentionally invited men’s 
attention by shortening their skirts: “the men are not the problem it’s the children”. The 
principal concern for the married women was not for the health of the child but the child’s 
presumed promiscuity. The implicit assumption is that children act as agents of their sexuality 
and that they eschew self-control and chastity.  
 
That children were intentionally entering into sex work was not the majority view, however, 
and, across 7/16 FGD, there was real concern that children, particularly from poorer 
backgrounds, were being exploited by older men, “manyengavana ‘Child proposers’”, who ply 
them with food and gifts. 
 
“Men are also the culprits, as soon as our children are a bit mature...as 
soon as they develop breasts, we start to look at them, and we provoke 
them.” 
(Male, Commercial estate) 
 
As one sex worker noted, the reason why men wish to target such young children: “the young 
girls have no diseases, they are free from HIV/AIDS” (FSW, Commercial estate). The myth of 
HIV cleansing through sex with a virgin was mentioned by one male in the commercial estate, 
but since this male was a health promotions officer for the estate it is unclear whether this was 
something heard from peers or during training for his health work. 
A subsequent concern, with a change in venue and the possible restructuring of the population 
of women engaging in sexual exchanges, is how this affects women’s vulnerability to infection 
through the ability to negotiate condom use. The obstacles to condom use and the power 
balance in negotiation will be explored under the final global theme: Condom use. 
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2.4.8 Global	theme:	condom	use	
 
Organising theme: obstacles  
A substantial obstacle to condom use is the visceral preference among both men and women 
for the sensation of sex without a condom. Some men dissented from the mainstream view, 
saying that the barrier to pleasure is psychological and it is a matter of getting used to sex with 
a condom. The older generation seemed more resistant to using condoms as “they are not 
proper” and felt that they were not part of the culture.  
 
The interdependency of alcohol abuse and HIV transmission has been recently documented in 
Sub-Saharan Africa (173), and drunkenness was a major reason cited for men failing to use 
condoms with sex workers in FGD. Either men are so drunk that they forget to use a condom 
or they remove it during intercourse. On the other hand, sex workers were insistent that they 
demanded condom use with clients. Seemingly incongruent, these two views are not 
necessarily incompatible, because the group of sex workers whose opinion was canvassed, and 
who were vocal on condom use, were perhaps more experienced sex workers than those who 
have trouble with clients over condom use.  
 
In spite of years of HIV education and intervention, people still feel that they can tell a person’s 
HIV status from their physical appearance. Sex workers and married women were more 
detailed in their description and mentioned making a “physical check of the penis and the 
pubic area to see if there are any pimples, blemishes and the like”. Men on the other hand 
were concerned more with the physical stature of the woman; if a woman looked fit and 
healthy, this was an indicator that she was free from diseases. Similarly, in sexual encounters 
with married partners (extra-marital affairs), both the male and female adulterers satisfy 
themselves with the health status of their respective spouses.  
 
 
“I look at you, then I see that you have a smooth face, I will begin to say 
that definitely you are still okay, there is no way you can be infected,” 
(Male, RTC) 
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The physical assessment was proposed as a protective measure for men to assess the health of 
women with whom they were likely to engage in unprotected sex - a married woman, a child, 
or, after a number of repeat encounters, a sex worker; it was not offered as the measure of 
choice for an initial encounter with a sex worker. It was commonly mentioned that condoms 
are associated with sexual encounters with sex workers, or if you suspect that the person has 
an infection. In repeat encounters with sex workers, men become more possessive and desired 
to be treated as the special boyfriend with whom the sex worker has unprotected sex with, the 
permanent boyfriend. Condom use in these situations were seen as a barrier to intimacy and 
development of the relationship beyond a purely commercial encounter. Over these repeat 
encounters, both parties become satisfied that they have not seen any signs of infection and 
therefore it is safe to proceed without condoms. 
 
Organising theme: power balance 
The power balance surrounding condom use observed in these FGDs indicate that men 
generally do dominate the decision over condom use but that there are differences in their 
dominance. Men dominate the decision in an encounter between older men and younger 
women which corroborates what was revealed in the transactional sex organising theme 
(section 2.4.7). Men expressed that condoms are used typically for sex workers but in all 
groups they mentioned that being drunk is a severe barrier to condom use. Men said that they 
can pay a higher amount if they wanted unprotected sex. This was countered by sex workers 
who said that although men offered, they insisted that they declined. However, they agreed 
that younger less experienced sex workers may accept, as they less prescient of the threat of 
infection. Older sex workers and male clients are aligned in their desire for condom use.  
 
“The major purpose to wear a condom use is; to youngsters, we use 
condoms so as to prevent pregnancies to these girls...but with those who 
are old, people know very well that they is HIV/AIDS so they use condoms 
but due to the impairment of the mind due to drugs and beer, they end up 
having sex without condoms.” 
(Male, rural town) 
 
Given the proclivity of men to disregard condom use, it is more likely that they will use 
condoms with the older sex workers rather than the younger women. 
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Married women, even if they are engaging in transactional sex work, were also thought to be 
less able to negotiate condom use because the male partner will consider himself to be the 
only partner besides her husband. Equally, married women are said to refuse condoms 
because they do not consider themselves sex workers. 
 
Where the convention of gender-power balance differs slightly in these focus groups is when 
older sex workers attract younger clients. The prevailing view is that mature women prefer not 
to use condoms and that the younger men will submit.  
 
“The problem, especially here at our workplace, is that the women now are 
the ones who look for men instead of vice versa. They will actually be 
picking young people like us. As a young person, you are kind of confused 
and you won’t know what is really happening, they just dance to the beat. 
When it comes to having sex with them, they will insist on sex without a 
condom, she will tell you that she is not used to having sex with a condom, 
so you will just end up giving in.” 
(Male, commercial estate) 
 
So, although the conventional gender-power balance exists, closer scrutiny indicates a more 
nuanced account. In age-differential transactions, the older person typically has more power 
to determine condom use, whether a mature woman-younger man partnership or a mature 
man-younger woman partnership. Experienced sex workers may insist on condom use but 
their interests are aligned with clients’ interests as older age is associated with diseases (just as 
younger age is associated with being free from diseases).  
 
From a perspective of increased transactional sex, most was reported as unplanned and most 
is illicit, both of which preclude preparedness on the part of the female. In these situations, the 
male could insist on condom use but he does not as he satisfies himself with a physical 
assessment that this younger person or this faithfully married person is uninfected.  
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Limitations of the qualitative study 
Respondent selection 
Relying on community health workers’ expertise for selecting respondents will have 
contributed to some selection bias relating to their preferences for certain individuals, perhaps 
because they have been involved previously in other programmes. However, the range of ages 
and professions and opinions of individuals indicate that we were able to capture a fairly broad 
cross-section of the community.  
 
Unfortunately, in the RTC, we failed to find any self-identifying FSW. It was reported to us by 
the health worker that they had effectively been chased out of the area and either had 
relocated elsewhere or were so discreet about the nature of their activities that they either did 
not refer to themselves as sex workers or they would not admit it for fear of recrimination. We 
managed to conduct a FGD with a range of women from different backgrounds and were also 
able to discuss with market traders.  
 
In the SFA, we encountered a slight problem in that women were recruited from two different 
villages and so the women were not familiar with each other. This meant that the initial 
discussion was difficult as women did not feel comfortable conversing about sex work. In 
response to this problem, we then asked the village guide to arrange for a discussion with two 
women who were involved in sex work but who knew each other and who would be 
comfortable talking about these matters together. It was hoped that by finding two friends, 
this would create a more relaxed atmosphere facilitating an open discussion with the women.  
A technical problem with the recording machinery meant that a substantial portion of the 
commercial sex worker FGD in the rural town was not recorded verbatim, which restricts the 
data of lived experiences of sex workers. After the FGD, the questions that were not recorded 
were answered by the facilitator from memory. Data from this section was not used for the 
analysis. Due to limited data from commercial sex workers it was decided to include responses 
from the pilot FGD held in the growth point. Questions were not standardised until after these 
FGD and so some of the data on lived experiences of sex workers are also missing from these 
FGD, but the narratives were rich with information that had been missing from the rural town. 
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2.5 DISCUSSION	
 
Sociocultural context of sex work 
The formative research on sex work in Zimbabwe highlighted fundamental tensions between 
decency and deviancy in society. These are rooted partly in religious doctrines and partly in a 
tradition of patrilineal inheritance, but which are reinforced by gender-biased poverty and lack 
of opportunity. The tensions between decency and deviancy mean that sex workers are 
pushed to the margins of society and that women who make this transition endeavour to mask 
activities behind acts of decency. Employment opportunities are not the same for women as 
they are for men and few earn enough to support families. Marriage is highly prized among 
women but they wanted the opportunity to choose a partner. In many young relationships, 
however, young women found young men to be disingenuous about their intentions.  
 
It is unclear whether married women are at a financial advantage or disadvantage over their 
single sex worker counterparts. Some talked of widowhood as the start of their financial 
problems necessitating entry into sex work. For others, sex work while married ensured their 
family’s survival. Some women seek sex work proactively and found that it gave them 
independence and freedom from parental control. In reflecting on halcyon days of sex work – 
an era of higher profits without the prominence of HIV – a CSW from the rural town recounts: 
“then things were okay and the world was fascinating, we were enjoying sex work”. 
 
Women who find sex work arduous and felt coerced by circumstance to engage in sex work 
may prefer the relative stability of marriage. However, for many FSW in these communities, 
sex work provides freedom from the financial dependence and emotional constraints of 
traditional marriage. In comparison to other employment opportunities that may be available 
to them, such as weeding, women in the urban areas proudly announced that sex work was 
easy and the money was readily available. Considering the social taboos around talking about 
sexual matters, FSW in the growth point and the commercial estate spoke freely and with 
alacrity about the male anatomy and about sexual intercourse. For some FSW it was clear that 
they enjoyed many of their sexual encounters even in spite of the dangers and the violence.   
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The differing entrances to sex work may provide the psychosocial context for continuation or 
cessation of sex work. That said, many reported that sex work would be relinquished in favour 
of an equally profitable alternative. Women who became overt sex workers talked about entry 
since childhood. One widow mentioned that she did not want to remarry and that this was the 
alternative.  
 
One might hypothesise that women in bars tend to be more career sex workers compared to 
women recruiting in the community. Within the community, sex workers wish to remain secret 
and hidden. Clandestine sex work is not easily compatible with lucrative sex work because it 
restricts one’s movements. The RTC, with the community-derived ‘intervention’, is 
demonstrative of how the bars are important to a thriving sex work industry but not necessary 
to support low-level sex work. Exceptions to this come from the commercial estate. As an 
artificially-derived community, borne out of a largely male workforce, the same social 
restrictions on activities do not apply; working together, women can recruit clients openly in 
the workplace and entertain them at their own house, which, analogously to the bars, remains 
hidden from the wives of clients who either live outside the compounds or, if they live onsite, 
are oblivious to their husbands’ activities during the fifteen minute breaks.  
 
Gender-based inequalities in earnings were cited by the commercial estate employees as being 
responsible for driving women into selling sex. Women tend to hold the least skilled positions 
in the workforce, exemplified by the rate of turnover at each compound as they are shifted on 
a rotational basis to work according to the forestry cycle. The least skilled positions are also 
the least paid and remuneration is insufficient to provide for themselves and dependents. The 
earning differential between male and female employees therefore drives women to seek 
additional funds to meet the shortfall.  
 
The focus groups revealed a strong aversion to condoms, partly because they were associated 
with sex workers and promiscuity, but also because they were associated with diseases and 
infidelity, a finding which was also reported by the evaluation of the intervention trial (57). HIV 
and the economy had stopped the fun, had removed the enjoyment out of people’s social lives 
through the decline of alcohol establishments and lack of funds to have a good time. 
 
The depiction of sex worker by some as sources of disease, the epitome of stigmatisation, has 
been cited by some as a cause of a decline in sex work: “no one trusts us anymore, we have a 
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number plate”. Sex workers report male clients requesting condoms and men report buying 
and intending to use condoms with sex workers to protect against diseases. As moral deviants 
and as women, FSW are natural scapegoats on which to blame HIV transmission in a local 
setting. However, the association of condoms with FSW could indicate a shift towards an 
expectation and normalisation of condoms within sex work. If there is a normalisation of 
condoms in sex work, this may assist FSW in negotiating condom use as this is the norm. Thus, 
sex workers may be more capacitated than other women to use condoms in sexual 
encounters. In spite of this, alcohol use remains an impediment to safe sex as men 
acknowledge removing condoms during sex because they are drunk.  
 
Impact of the economic crisis on the organisation of sex work 
Declines in the demand for sex work were attributed by some to a shift towards safer sex, and 
by others to the economic decline. The predominant message from the discussions is that 
although the more overt forms of sex work are declining because of the demise of the bars, 
the economic situation may have driven women into more part-time sex work in order to 
ensure the survival of their families. When asked whether sex work had increased or 
decreased in relation to the economic situation, there were inconsistent responses. It is 
difficult to quantify the strength of conflicting opinions when no opinion is dominant. 
However, reported declines in sex work are compatible with quantitative findings from the 
DHS that indicate a decline in demand for sex work among men (3) and qualitative findings 
from 2006 (32). A rise in transactional sex in relation to economic pressures may also explain 
the discrepancy in opinion. Although the Chiadzwa diamond phenomenon indicates the 
economic ties between sex work and the local economy, it is unlikely to have had a sustained 
impact on sex work in the communities studied as surges in demand were related to panners 
passing through or related to sex workers temporarily moving to the mine area.  
 
An increase in sex work among the young was reported fairly widely. If this reflects a true 
numerical increase, this is a concern because young women and adolescents are more likely to 
be HIV negative and therefore susceptible to infection. However, without quantifying the 
change in sex work it is possible that in relation to the decline in more overt forms of sex work, 
the younger women are more noticeable. When respondents were asked about the partners 
of the younger women, responses were unanimous that it was the older men that they 
partnered. In chapter one, cross-generational sex in Zimbabwe was introduced as responsible 
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for the gender discrepant HIV prevalence in young people. Reports of cross-generational sex in 
the other direction – that is, young men partnering older sex workers – agrees with 
quantitative data from Manicaland which indicates a preference among young men for casual 
partners with whom they are more likely to use condoms (section 1.1.4) (28).  
 
These qualitative accounts support quantitative findings from the late 1980s (103) and early 
1990s (115) (152) that bars and beer halls were important loci for sex work prior to the 
economic crisis. In the more rural areas, sex work had already decentralised away from the 
bars, which were no longer functioning, and into the wider community. Accompanying this 
dissemination, women had to find inventive strategies to secure an income. These ranged 
from sex for favours to taking advantage of international food aid deliveries as payment for 
sex. In the commercial estate, women were not paid on a daily or weekly basis but conducted 
their sex work by agreeing to provide sex on credit until the monthly payment round when 
they would collect their dues.  
 
A prevailing narrative running through all the discussions was the decline in the economy and 
how it had impacted upon sex work. These discussions were held during the worst period of 
hyperinflation, just months before the Zimbabwe currency was officially replaced by a multi-
currency system (the US dollar and the South African Rand). The reduction in clientele 
attending bars socially meant sex workers who were successful in bars found it hard to 
continue full-time and sought other ways to help finance the inconsistent income from sex 
work. Men in the rural town reported that women would engage several “permanents” to 
provide continued economic support, in a similar manner to those in the commercial estate.  
 
The analysis raises some important testable hypotheses: 
 
1. Sex work in bars is declining largely because of deteriorating economic situation. 
Improvement in the economy and re-establishment of the bars as an entertainment 
venue for men will result in resuscitation in bar-based sex work 
 
2. The economic decline led to a shift in payment type from cash to commodities. With 
US dollarization and an improving economic situation, there will be a return from 
commodity-based payments to pecuniary ones. 
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3. The economic decline also resulted in a shift from casual to more regular and 
sustained clientele. One hypothesis could be that in an improved economy, there will 
be a shift towards a greater volume of casual clients and possibly a decline in the 
regular clientele. 
 
2.6 SUMMARY	
A rigorous qualitative account of the organisation of sex work and the response of this to 
changes in the macroeconomic environment was presented. The key findings are: 
• Reduced disposable income among men has caused a decline in the volume of bar and 
beer hall customers. Men are dependent on so-called ‘piece-meal’ income from odd 
jobs they can find. This has caused an overall reduction in the demand for paid sex and 
any residual demand is infrequent 
• Sex workers who used to rely on the custom from bars and beer halls report reduced 
cash income in favour of commodities, and reduced demand. This may have led some 
to seek alternative temporary income to supplement infrequent earnings from sex 
work. A decline in bar-based sex work may have been replaced by a transition to sex 
work conducted from homes with an increased reliance on regular clients 
• Substantial deprivation may have also precipitated a rise in transactional sex among 
married women and adolescents who sell sex according to need. Transactional sex is 
more hidden from scrutiny and requires elaborate rituals and strategies to conceal 
activities. The combination of relatively naïve women who engage in transactional sex 
with the ad-hoc nature of the encounters and the resistance of clients present a 
substantial impediment to condom use 
• Pervasive gender-based inequalities present limited opportunities for employment of 
women, particularly at this point in the recession; in contrast, sex work is relatively 
lucrative (or was) and does not require long hours of hard manual labour. FSW who 
operate in bars demonstrate considerable business acumen in the negotiation of their 
trade 
• Despite the downturn in the economy and the resultant decline in customers, sex work 
is relatively robust to economic changes. FSW are resilient and responsive to prevailing 
conditions and adjust their operations to meet macroenvironmental challenges 
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3 Chapter	3:	Developing	a	quantitative	study	of	sex	work	
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3.1 CHAPTER	OBJECTIVES	
1. To critically appraise methods for studying hard-to-reach populations that are relevant 
to the aims of the WR study 
2. To outline the steps involved in designing the study and the decisions made in relation 
to estimating the population size, the recruitment procedure, how to follow-up the 
population and questionnaire construction. 
3. To illustrate how the composition of the population, identified from the feasibility 
study, frames the decisions made about the study design and the protocol 
4. To critically appraise the study design and to provide perspectives for analysis 
3.1.1 Specific	research	aims	
1. To estimate the size of the population engaging in sexual exchange 
2. To calculate the rate of entry and exit to the sex worker population  
3. To investigate the extent of geographic mobility of the population 
4. Identify triggers for entry/exit 
5. To develop understanding of sexual behaviours and the sexual partnerships of sex 
workers in this context 
6. To explore payment characteristics of sex work such as amount and type of payment 
charged.  
7. To investigate longitudinal trends in payments for sex work  
8. Investigate longitudinal trends in different forms of sex work 
 
I hope to describe in this chapter how a study was planned and implemented that attempted 
to satisfy this diversity in sexual exchange in trying to capture the size and dynamics of the sex 
worker population. 
 
In the following section I will explore the different options relating to the second objective for 
population size estimation, how to sample the population, and how to obtain data on 
geographic mobility. Section 3.3 then explains the methods that were incorporated into the 
study design and how these were best suited to the Manicaland context, informed by the work 
presented in Chapter Two. The third and fourth objectives refer to the construction of 
questions incorporating partner questions (since we were not simultaneously conducting a 
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study of sexual partners of sex workers) and questions relevant for the parameterisation of 
mathematical models. These are addressed in section 3.3.8. 
3.2 BACKGROUND	LITERATURE	AND	SIGNIFICANCE	
3.2.1 Research	on	sexual	risk	behaviours	
Researching human sexual behaviour poses many challenges for investigators not least 
because, ethically, these behaviours are not directly observable. Certain behaviours which are 
rare at a general population level carry disproportionate risks of STI acquisition and 
transmission which make them salient for health monitoring and STI prevention. While large 
scale behavioural surveys implemented through probabilistic sampling techniques are often 
seen as providing more generalizable estimates of the prevalence of behaviours and their 
determinants at a population level (174), they are inefficient for studying rare behaviours and 
typically under-represent certain small population groups (175). Targeted oversampling, during 
national surveys, among demographic minority groups may be used to redress some of these 
imbalances (176), but a steeper challenge for nationally representative behavioural surveys is 
to identify and statistically represent socially stigmatised or illegal practices such as 
commercial sex or intravenous drug use. In addition, large scale surveys can intensify response 
biases for fear of discrimination and legal recrimination, particularly when groups are wary of 
government officials and the potential for misuse of sensitive information (177). 
 
National or regional studies are also costly, and in order to study risk behaviours of hidden 
populations, more cost effective recruitment methods are needed (174) such as advertising 
(89), snowballing (178), STI clinic (135) and venue-based recruitment (104). The disadvantage 
of such methods however, is that findings may be unrepresentative of the wider target group; 
in a recent comparison of Caribbean respondents from the second National Survey of Sexual 
Attitudes and Lifestyles (NATSAL-2), a nationally representative British survey, with 
demographically comparable Caribbean respondents from a London STI clinic-based sample, 
all risk behaviours and reported STI history were higher among clinic visitors (179). Lack of 
correlation with underlying population characteristics need not necessarily be the hallmark of 
targeted studies, however, as different methods will carry different biases. A national survey of 
sex work in 1991 in Zimbabwe, for example, found that 80% of sex workers and 82% of clients 
seek partners in bars, and thus supported the case at the time for a venue-focused approach 
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for initial enumeration of the sex worker population and evaluation of prevention programme 
coverage (152).  
 
The success of a particular strategy to study risk behaviour will depend on the specific 
characteristics of the population. Research into commercial sex work across different fields, 
including ethnography (115), sociology (86), anthropology (180), psychology (122) and 
epidemiology (181) among others, has revealed a great diversity of sexual exchanges which 
has made the distinction of what constitutes sex work challenging and context dependent. In 
many parts of Africa, for example, the distinction between sex for payment and on-going non-
marital relationships is blurred (95) and women may not self-identify as sex workers despite 
reporting exchanging sex for money, gifts or goods (139)26.   
 
With greater appreciation for the diversity of sexual exchange, sampling and population size 
estimation techniques have similarly expanded (182-184). Venue-based sampling strategies, 
for example, focus on visible sectors of the sex worker population, they omit sex workers who 
operate clandestinely either under the guise of legitimate work or who operate from non-
public locations such as their place of residence. Chain referral sampling for example has been 
developed in part to address such problems. A large and unresolved issue however, is the lack 
of representativeness of these methods and the additional biases that are frequently difficult 
to measure, in spite of advances in quasi-random strategies (185). Section 3.2.4 will cover 
many of these issues in greater depth and appraise different approaches to finding and 
recruiting hidden populations that have been used in previous studies. 
3.2.2 Type	of	study	design	
Surveys of most at risk populations (MARPs) exist at varying scopes, which shift the balance 
between competing benefits and costs depending on research objectives.  
Cross-sectional surveys 
Surveys which take repeated samples of a target population at pre-specified intervals, but do 
not follow specific individuals through time, are known as cross-sectional surveys. In their 
                                                          
26
 While the act of receiving payment for sex does not itself indicate a group as epidemiologically 
important for HIV transmission, it is a convenient and obvious way to define a group of individuals 
whose position in the sexual network have empirically made them potentially vulnerable to infection 
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aggregate, repeated samples through time can provide a means to monitor trends in 
behaviours and STI. The argument for targeting MARPs with repeated cross-sectional surveys 
is that, by definition, the behaviours that make these groups particularly vulnerable to 
infection mean that measurements of new infections in these groups provides an early 
warning for possible changes in the epidemic at a national level (186).  
 
Large-scale cross-sectional surveys also inform programme design by identifying the 
contributions to new infections made by different population groups. Such surveys can also be 
used to monitor and evaluate policy (e.g. the Gates Foundation-funded Integrated Behavioural 
and Biological Assessment (IBBA) in India). Cross-sectional designs, however, cannot track 
individual behaviours, which limits associations observed between behaviours and STI to 
correlations, and therefore cannot establish causal links.  
Cohort studies 
Surveys that recruit a cohort of individuals and take repeated measures of a range of 
behavioural and biological indicators in these individuals over a pre-specified period are called 
cohort studies (e.g. the Manicaland HIV/STD Prevention Project). By taking a series of repeated 
measurements over time, these surveys thereby control for the timing of behaviours and 
infection events and, therefore, potentially have the power to find causal associations 
between specific behaviours and acquisition of infection (187).  
Their potentially deeper insight compared to cross-sectional designs is often compromised by 
their difficulty in implementation and maintenance (188), however. A major concern is the 
attrition rate: particularly, differential attrition rates across a cohort which is heterogeneous 
for risk behaviours. If loss-to-follow-up is related to the outcome of interest or could confound 
the relationship between variables of interest and the outcome, then the validity of the data 
can be compromised.  
Maintaining cohorts 
Relevant factors which affect loss to follow-up include: the duration between study rounds and 
the mobility and the turnover of the population (189). In a review of attrition in developing 
countries, Hill outlines three main choices for longitudinal studies subject to substantial 
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movement-related attrition: exclude those that are lost-to-follow-up27, replace them, or track 
those that move (191).  An open cohort design allows new recruits to replace those who move 
and counters reductions in statistical power, but, for studies that wish to track changes in 
behaviours of individuals through time, consistency is important to avoid substantial biases in 
analytical inferences for behaviour change.  
 
A number of strategies to follow-up individuals in resource-limited contexts have been 
suggested, including: gathering comprehensive information on participant and a number of 
contacts; using locally-appropriate measures to enhance retention; reducing the gap between 
data collection rounds; empowering respondents to feel part of the study; and carefully 
choosing interviewers (191).  
 
Recording multiple names and phone numbers of the respondent and their contacts where 
possible may provide useful points from which to reconnect with respondents who move out 
of the study area (192). Locally appropriate strategies that have been cited as important to 
maintain cohort integrity include: community meetings, which can act as a reminder prior to 
follow-up visits (193); engagement with the community and employment of community 
liaisons, which have both found success in studies of high risk barwomen in Tanzania (194) and 
sex workers in South Africa (195). These latter two studies achieved high retention levels: 70% 
after three years, and 86% after two years respectively. These results belie the reported high 
mobility of the populations: just 12% of the eligible population in the Tanzanian study, for 
example, had worked in the same workplace for longer than three years, the proposed study 
duration. In addition to the establishment of trust through community engagement, the 
authors emphasised the continuity of study staff – including interviewers, counsellors and 
community liaisons – as being integral to maintaining the trust of the community and thus 
preserving cohort cohesion. It is also likely that the short duration between study visits, three 
months and one month respectively, helped reinforce this continuity. Shorter duration 
between study rounds allows records to be more quickly updated if a respondent moves out of 
the survey area and steps are taken to trace that respondent in a timely manner (191).  
 
                                                          
27
 Although the simplest way of handling missing data, there are statistical arguments against complete 
case analysis and where possible the preference is to statistically adjust for respondents who become 
lost to follow-up (190) 
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Facilitated by rapid growth in affordable mobile computing, steady introduction of new 
technologies could further enhance retention: short message service (sms) messaging proved 
effective in reminding people of follow-up appointments in a cohort study of acute HIV 
infection in South Africa (195). Furthermore, the fall in price of internet supporting phones and 
tablet computers, combined with the large potential for growth in telecommunications in 
Africa, opens prospects for mobile phone and eventually for email-based contact with 
respondents, both of which could plausibly be used to expedite follow-up of out-migrants28.  
Sources of bias for research into sexual risk behaviours 
There are many sources of potential bias in behavioural surveys that come from the sampling 
procedure, the mode of data collection, the delivery of the questionnaire, and the 
questionnaire itself (174).  
 
Refusal bias/participation bias 
Participation bias reflects the extent to which the achieved sample represents the target 
population due to differential response rates across population subgroups. In the UK for 
example, the overall response rates to a survey of patient health for white men and black or 
black British men were 61% and 40% respectively, but were much lower in the youngest age 
groups (16-35): 30% and 25% respectively (197).  
 
In hard-to-reach populations, response rates are particularly affected by the extent to which 
potential respondents are wary of institutions. In countries where sex work is illegal, sex 
workers may be vulnerable to extortion by authority figures (Chapter 2 findings, (180)) and 
arrests sometimes occur during research (198). Furthermore, social, religious or cultural 
taboos surrounding certain behaviours can present a barrier to participation particularly in 
rural communities or in a participant’s birthplace lest they be discovered for participating. 
Represented as sex for survival, paid sex in Soweto takes on a functional dimension and 
therefore may be more acceptable to the community (91) but may be missed by researchers 
who focus on a Westernised concept of sex work for eligibility.  
                                                          
28
 A 2011 Gallup-run national cluster sample of FFI interviews with 1000 adults (15 years and older) of 
mobile phone ownership in Zimbabwe indicated that 44% (95% CI: 38%-50%) of adult Zimbabweans 
owned a mobile phone (196). 
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Individuals engaging in culturally-taboo behaviours which counter their own moral norms may 
feel embarrassed or uncomfortable when confronted with this disparity (cognitive dissonance) 
when asked to participate in a study of said target behaviour. Striving to reduce such feelings 
people can alter their attitudes, beliefs, behaviours; for example, women involved in sex work 
may dissociate from this description and consequently not report being a sex worker (66). 
Participation bias may also be related to the timing of survey interviews which can be 
particularly challenging if the strategy for locating/identifying the target population coincides 
with their periods of work e.g. interviewing sex workers in their solicitation sites. 
 
Reporting bias 
Cognitive issues influence not only enrolment, but also response to certain questions once a 
selected individual agrees to participate. Creative histories of origin of sex work are also a way 
of distancing oneself from the stigma of sex work and thus form a mechanism for coping with 
“a spoiled identity” (122).  
 
Social desirability bias may also influence the willingness of participants to respond truthfully 
in face-to-face interviews (FFI) (199). Moreover, interviewers who are uncomfortable with 
certain subject matter may inadvertently provide cues which can make respondents reticent to 
answer questions faithfully, particularly if they feel the interviewer is disapproving (200, 201). 
The anonymity of answers afforded by self-administered questionnaires (SAQ),  audio 
computer assisted self-interview (ACASI) or Informal Confidential Voting Interview (ICVI) can 
reduce embarrassment or social desirability bias and yield higher reports of proscribed 
behaviours (199, 202, 203). Self-completion modes such as SAQ however, are subject to 
substantial survey and item non-response, particularly within a low or middle income country 
setting (202, 204). Similarly, minority ethnic groups in high income countries exhibit the 
highest survey and item non-response rates in health surveys (197, 205). Closer examination of 
reasons for non-response reveal that question or instruction comprehension may be less 
important than adversity to answer culturally sensitive questions (202, 206) which in high 
income countries with multi-ethnic populations has prompted cross-cultural adaptation of 
health surveys (197, 206).  
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While there are a number of disadvantages of FFI relative to other modes (207), it should be 
noted that capable interviewers may be able to elicit more faithful and consistent responses 
by building rapport, particularly during in-depth interviews (208), clarifying answers and 
correcting inconsistencies (209), reiterating the importance of valid answers and helping 
respondents relate to the importance of the study. Moreover, in a meta-analysis comparison 
of four different measures of sensitive behaviour – ever had sex, non-condom use, ever been 
forced to have sex and number of partners – no interview mode consistently promoted more 
accurate responses vis-à-vis FFI (210). As multi-mode comparisons testify, there is no manifest 
gold standard: at an aggregate level, across many questions about sexual behaviour, ACASI 
may overall deliver lower item non-response and increased reports of sexual behaviours than 
SAQ and FFI (204). In-depth interviews and participant observations have surpassed ACASI, FFI 
and SAQ in demonstrating higher consistency in reports and increased reports of risk 
behaviours (209) but are not feasible on a large scale.  
 
Although the recent meta-analysis of interview modes may be limited by its assumption that 
the presentation and interpretation of each of the questions was the same across contexts, it 
demonstrated substantial heterogeneity of effects of interview mode on responses among 
different demographic groups (211) and across a variety of contexts (210). Therefore, with lack 
of demonstrable repeatability of effect for any interview mode across contexts, choice of 
interview mode will need to be locally appropriate and be adequately pretested (212).  
An important factor in deciding on the interview mode is the cost-effectiveness of different 
strategies. Limited evidence on the cost-effectiveness of different survey modes suggests that 
ACASI is only more cost-effective than SAQ for repeated surveys of large populations (213); 
however, as explained, SAQ is rarely feasible in low-income countries such as Zimbabwe.  At 
the time of conception, ICVI presented a low-cost, low-technology alternative to ACASI (203) 
but the growth in affordable smartphones and tablets29 presents possibilities for more rapid 
and consistent data collection and data entry (215, 216), with the concomitant advantages 
that ACASI has over other interview modes, which could be affordable in low income 
countries.   
 
                                                          
29
 Smartphones carrying the Android operating system sufficient for carrying the epicollect application 
have, at the time of writing, reached $60 (David Aanensen, pers.comm.) and Aakash tablet computers 
are commercially available for $60 (214) 
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Modal issues notwithstanding, questions on sexual behaviour do not necessarily yield lower 
response rates than questions concerning other sensitive issues (174), such as questions about 
mental health (217); sensitivity to questions is likely to be context specific and questionnaires 
require pre-testing among members of the target population for culturally appropriate 
terminology (177, 206, 218).  
 
Aside from the validity problems of self-reported sexual behaviour, even uninhibited 
interviewees may have trouble recalling frequency of sexual behaviour and the number of 
sexual partners. Differential saliency of events can have the impact of appearing closer in time 
or more distant in time than in reality (telescoping effects) (166). If respondents are required 
to recall a number of events over a given period, the more frequent the occurrences, or the 
longer the period, the respondent will more likely estimate rather than truly count (a process 
known as decomposition) (200, 219). People with high numbers of sexual partners may have 
greater difficulty recalling specific acts: substantial discrepancies have been shown between 
coital diary accounts and weekly recall questionnaires in South African sex workers (220). 
While coital diaries can be updated on a per-act basis, respondents frequently forget: 
combined with the added research burden on respondents, this suggests limited use for coital 
diaries in long-term prospective data collection (207, 220) though they may play a role in 
validating frequencies and volume of sexual contacts over short periods of time in serial cross-
sectional surveys (221). 
Validation techniques 
The internal consistency of questionnaires and, thus, the reliability of self-reports of behaviour, 
can be statistically evaluated by assessing the logical continuity of responses between related 
questions (222) (e.g. Cronbach’s alpha statistic for Likert scales (223)) or by conducting 
repeated interviews within a short period of time (test-retest) and assessing the congruency 
between reports of time-independent responses (224). External validation can be sought from 
comparing estimates with other surveys; for example, by triangulating findings of studies in 
sub-populations with general population surveys. Participation bias is problematic for the 
overall validity of estimates; special studies of non-participants can be conducted and 
estimates can be adjusted accordingly (225); or else, sensitivity analyses of statistical 
imputations of missing data can provide upper and lower boundaries for estimates (226).  
Biological indicators may also be used to validate reports of sexual behaviour. Bioassays that 
can detect STI infections in previously seronegative retest volunteers, for example, undermine 
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consistent condom use reporting over the intervening time between biological testing (227). 
Currently, all available biomarkers (e.g. pregnancy testing, semen, STI testing) operate on 
binary indicators of unprotected sex rather than on quantitative measures such as frequency 
of intercourse. Whilst, STI and pregnancy testing are unable to give a precise measure of how 
recently unprotected intercourse transpired, testing for prostate-specific antigen (PSA) can 
reduce this window, as it remains viable for just 48 hours.  A recent study using PSA found 
substantial underreporting of recent unprotected sex: 48% of women with biologic evidence of 
recent semen exposure reported either no sex or condom-protected sex only (228). 
Nevertheless, biological markers can be costly and time-intensive, particularly if they require 
swabs, and are not a panacea for validation.  
 
While researchers can attempt to promote faithful reporting of risk behaviours, caveats 
remain and have led some to question the use of collecting data on behaviour (228). Validation 
using more time-intensive and costly techniques such as coital diaries or participant 
observation on a small sample can highlight biases in self-reports which can be explored with 
sensitivity analyses. Moreover, data on sexual behaviour can at least provide upper and lower 
bounds for behaviour and these uncertainties can be built into theoretical models of disease 
dynamics to explore the impact on disease transmission at a population level and the likely 
implications for public health policy. 
 
In the following section, I examine various existing methods that have been endorsed and 
widely used by FHI and CDC, among others, for studying hard-to-reach populations to estimate 
population size, and recruit subjects for longitudinal or cross-sectional study.  
 
3.2.3 Estimating	the	size	of	hidden	populations	
To be able to plan health policy and allocate health resources, it is necessary to have accurate 
information on the size and distribution of target populations. Census methods are used 
widely to obtain estimates of population size at a national level, but as with general population 
surveys (such as the demographic and health surveys), they are not well suited to hidden or 
widely-dispersed populations and are subject to substantial biases (229). This section describes 
various alternative methods that have been proposed for estimating the size of hard-to-reach 
populations. To be practically feasible, an alternative approach, firstly, has to resolve how to 
accurately identify members of the target population. Secondly, a particular method should 
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provide a way of addressing concerns over the validity of such estimates, such that estimation 
techniques are reproducible to produce several estimates.   
Enumeration 
Typically covering the locations where sex work may be conducted, enumeration involves 
counting members of the population at randomly-selected or all mapped locations at one time 
to avoid double-counting (186). Enumeration can be a labour intensive process requiring a 
large research team to be deployed simultaneously to different locations within the study area 
(230). Identification of population members remains an issue if the locations are not specific to 
sex work, but this also can be partially resolved by using key informants from the target 
population as adjunct researchers to assist in verification (231). Of course, the volume of sex 
workers operating will vary depending on a number of temporal factors (e.g. seasonality, 
paydays, events) (232); temporal randomisation and repeat enumerations can improve the 
reliability of the estimate. While useful to estimate the sizes of visible sex worker populations, 
it does not resolve the problem of counting women who operate in a non-overt manner. 
Capture-recapture method  
Capture-recapture (CRC) methods were originally developed as a way to estimate and track 
animal population sizes in ecology (233). Although specific methodologies have varied, CRC has 
since been used to enumerate human populations: used in conjunction with conventional 
census methods, CRC was used to adjust for underrepresentation of ethnic minority groups in 
the 1990 US census (229)30. In epidemiology, CRC has been recommended for surveillance of 
uncommon diseases (235) and has been used to estimate the prevalence of both infectious 
(tuberculosis, malaria) and chronic diseases by comparing two or more data sources from 
population-based registries, death registries, and hospital inpatient records. To estimate the 
size of the HIV positive IDU population in Bangkok, researchers combined lists obtained from 
IDU treatment centres and police arrests of IDU (236). Alone, any of these lists will 
underestimate the actual number of cases but, by combining them and identifying entries 
                                                          
30
 The adjustment of the US national census has provoked heated debate at a congressional level not 
least because adjustments have consequences for the distribution of federal funding. A statistical 
monograph on the 2000 census criticised the use of adjusted estimates because they suffered the same 
biases that affect the census estimates: the adjustments can, in fact, worsen the biases (234). The 
debate concerns capture-recapture versus census results rather than the implementation of capture-
recapture as a method for enumerating hard-to-reach groups versus other viable methods for hard-to-
reach groups which is the concern of this synthesis. Some of the arguments may overlap but the detail 
on the debate of its use to adjust for undercount in censuses is beyond the scope of this thesis. 
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appearing on more than one list, an estimate of the uncounted cases can be generated (237) 
(Figure 3.2). However, if there is a systematic bias that prevents/enhances membership on one 
of these lists, this will induce a bias in the population estimate (Table 3.1). For example, in 
Chicago street sex workers who operate through pimps rarely solicit directly on the streets, 
and consequently experience substantially fewer arrests than their self-employed co-workers: 
in 88 weeks there was just 1 arrest among women working for pimps compared to 186 arrests 
of women who did not (106). 
 
 
 
For many hard-to-reach populations, however, such registers are less common and where they 
exist, they are of a questionable quality. Kruse et al. report that, although there is a register of 
sex workers in Diego Suarez, Madagascar, this is not updated when women died, move out of 
the city, or cease to sell sex (231). Direct CRC methods may therefore be more suitable for 
these undocumented populations (231, 238-240).  
n1 
 
Round 2 Round 1 
n2 
 
m2 
N? 
By tagging the n1 population in round 1 we can distinguish any that are found in both 
enumerations, m2, from those that were found only once (in round 1 or round 2). These three 
quantities are used to find an estimate for the population size, N; see text for details. 
 
Figure 3.1: Schematic showing the two rounds of capture-recapture 
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Table 3.1: Assumptions of CRC method and the direction of bias exerted on the population size estimate,   
  
Assumption Violation Direction of bias Action/alternative 
    
Closed 
population 
Population mobility in and out of 
boundary  between rounds 
In movement ->  
Out movement  -> 
• Reduce time between rounds 
• Note recent mobility on CRC‡ questionnaires to remove 
from numerator 
    
No loss of tags 
Individuals misreport receiving 
health brochure 
False positive ->  
False negative ->  • Take unique identifying information on each person to identify duplicates at analysis stage. 
    
Independence 
Probability of recording in R1† 
influences probability of capture 
in R2 e.g. individuals avoid being 
interviewed at R2, so-called 
“trap avoidance” 
Avoid recapture ->  
Promote recapture ->  
• Alternate capture days to avoid day-specific biases 
• Increase time between rounds 
• Alternate fieldworkers across sites 
• Use different brochures to reduce trap avoidance (231) 
    
Equal 
probability of 
capture 
Some individuals are more likely 
to be caught than others 
Deflate the population size 
estimate 
• Repeated CRC rounds and reduce temporal (e.g. seasonal) 
variability 
• Enumerate separately distinct populations e.g. the 
population only in bars 
 
‡CRC refers to capture-recapture 
†R1 indicates Round 1; similarly, R2 indicates round 2 
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The simplest approach for estimating the 
size of a closed population (closed is defined 
below) is the Petersen method (233). During 
round 1 a sample of n1 individuals is 
removed from the population; they are 
marked with a tag that makes them 
identifiable at a later date and are then 
returned to the population. After a period of 
time, which allows redistribution of marked 
and unmarked individuals such that they 
become a homogenous mix, a second 
sample of the entire population, n2 is taken: 
this is round 2. It is observed that m2 
individuals captured during the second round are tagged (Figure 3.2).  
 
If we assume that the proportion of marked individuals in n2 is a reasonable estimate of the 
proportion of the total population captured during round 1 (n1/N), we can equate the two and 
obtain an estimate of N: 
 
 
 =  →  =   Equation 3.1 
 
                                                          
31
 Visible markers are frequently used in animal capture-recapture exercises (e.g. aluminium rings on 
bird tarsus). As long as these do not alter the probability of marked animal capture or non-capture, 
these markers do not introduce a bias. The marker nonetheless, needs to be carefully conceived as 
some markers may make prey items more obvious to predator populations by reducing their crypsis. 
One strategy, for example, would be to colour the underside of beetles’ exoskeletons which does not 
interfere from their camouflage defence against predators from above. 
32
 One option, that to the best of this author’s knowledge has never before been used in capture-
recapture of human participants, (though UV dyes and dusts have been used in entomological research ) 
may be to “invisibly” mark using UV pens which researchers are able to detect using mini-UV lights. UV 
make up and pens are commonly used for theatrical makeup, are non-toxic, non-visible (to the naked 
eye) and could be a quickly verified tag for avoiding double counting on sequential nights and would be 
particularly useful in city bars. The pen ink will not last longer than a day or two so it would not work as 
a tag between rounds. 
Box 3.1: Tags 
 
Tags have two principal functions: during round 1 
they act as a guard against double-counting; 
during round 2 they identify marked individuals 
from round 1 to the research team.  
Tagging of human populations is comparatively 
less straightforward vis-a-vis animal populations. 
While animal tags can be visibly distinguishable to 
researchers without necessarily introducing bias
31
, 
the same is rarely true for human populations. Use 
of visually identifiable marks in human capture-
recapture has obvious ethical implications 
(particularly if the population is stigmatised), so 
“marking” typically involves the use of a non-
visible tag such as a memorable gift or token
32
.  
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There are a number of conditions that need to hold for the method for  to be an unbiased 
estimate of : these include that the population is closed (i.e. no changes in the population 
size over the period of sampling); samples are independent; each individual has an equal 
probability of capture; and there is no loss of tags (Box 3.1) (241).  
 
When implementing CRC in human populations, the first two assumptions are frequently more 
easily addressed than the latter two (242). For typically mobile populations such as sex 
workers, it is difficult to eliminate migration to or from the area but a short interval between 
captures reduces the likelihood this will be a substantial problem (243). Moreover, diminishing 
the interval between captures also reduces the likelihood of “births” i.e. new recruits.  
Tags have two principal functions: during round 1 they act as a guard against double-counting; 
during round 2 they identify marked individuals from round 1 to the research team.  
 
Loss of tags is rarely a problem when using pre-existing registries, provided accurate uniquely 
identifying information is documented. On the other hand, in direct capture samples, tags can 
be physically lost, for example, if n1 individuals are required to retain their tags to be returned 
or shown to research teams in round 2 (240, 244). In other scenarios, loss of tags can have a 
more abstract meaning where tags are not distinctive enough to be easily remembered, or 
where high value items may incentivise low recall (in order to secure a second token within the 
same round of capture). A variety of tags have been used in previous practical studies including 
gifts (243), key chains (240), differently coloured cards (244), STI brochures (231) and picture 
cards (238) to establish recaptures.  
 
Guarding against double counting can theoretically be implemented at two stages: during a 
round, or at the analysis stage. During either round of CRC, participants may report that they 
have already been enumerated and have their tag to show for this (231). Because some tags 
are high value items (e.g. gifts) they may solicit misreporting of previous encounters to secure 
additional benefits (231, 238). In addition, unique objective markers, such as precise recording 
of clothing and appearance (243), can however, be used to remove double-counts at the 
analysis stage. Conventional uniquely identifying information such as full name and birth dates 
is insufficient in certain populations who for example, may use pseudonyms to remain 
unidentifiable, or use different names at different times/go by several different names (245), 
or are unable to provide reliable information (e.g. birth dates in certain contexts are 
notoriously imprecise (238)).  
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Equal capture probability 
Equal capture probability requires that two components hold: that individuals from the target 
population can be identified; and that all individuals have the same probability of capture i.e. 
n1 and n2 samples are taken randomly. Some monetarily valuable tags, for example, could 
incentivise capture between rounds – thus artificially increasing the number of non-tagged 
individuals in n2 – whereas unfavourable tags can induce capture avoidance (246). 
 
Various examples exist of how to sample hidden populations randomly to satisfy the second 
component, such as a cluster-based random sample or time-location based random sample. 
These incur other difficulties and are discussed further in section 3.2.4.  Other practical 
approaches have concerned themselves less with random samples but with a census approach 
(231). To identify women as sex workers, a number of studies advocate the use of adjunct 
researchers from the target community to assist in the process (240, 244). Two recent sex 
worker CRC surveys lauded the employment of sex workers for their unrivalled privileged 
knowledge of the target population populations (231, 238). The assumption remains, however, 
that the chosen peers will not miss members due to non-identification.   
Independence 
This assumption requires that being caught in one sample does not affect the probability of 
being caught in another sample. If, for example, being in one sample predisposes a subject to 
be present in a second sample, this will inflate the denominator and therefore underestimate 
the population size (247). This has been a frequently cited criticism of CRC models in the 
literature, the consequence of which has driven the development of statistical approaches to 
address these concerns. Frank and Snijders, for example, showed that a certain degree of 
dependence between the lists is tolerated and non-independence is expressed as interaction 
(248). A practical approach to reduce the dependency in human CRC methods is to increase 
the duration between rounds, but this has to be balanced by the strategy to ensure the 
population is closed. To reduce dependency between the rounds, Vuylsteke et al, ran the 
capture on a Saturday and the recapture on the following Friday. In spite of this precaution, 
the authors felt their estimates likely underestimated the population size due to women 
recognising field assistants, thereby promoting recapture (see Table 3.1) (238).  This is in 
contrast to Kruse et al. who found that, during recapture, there was a higher percentage of 
“trap avoidance” than in the first round: during the second round, 10% of women refused or 
avoided a second brochure compared to 4% in round 1 (231). 
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In practice, the principal concerns for the validity of CRC estimates are the independence of 
samples and capture probabilities of individuals. Strategies can be implemented to reduce the 
biases practically and statistically, but, even if the method produces biased estimates, Hook 
and Regal argue that CRC estimates provide useful upper or lower boundary limits for the 
population size which can be validated using other size estimation techniques (241).  
Network scale-up  
The power of the network scale-up method is that it can be used among non-target members 
as a way of estimating the size of hidden populations (249). Respondents are asked to 
enumerate all their contacts that fit into defined groups such as all the people a person knows 
called Maria, the number of people who have ever been in prison, the number of people who 
have ever been to a bar to meet sexual partners and so on. By enumerating the size of 
respondents’ social networks and using the weighting of the prevalence of the non-
marginalised groups in the general population, an estimate of the size of the at-risk population 
can be derived. The precision of this estimate is affected by the definition of a contact. This is 
typically a close friend but not a relative and someone who they have seen in the last 6 
months. By calibrating against an individual’s personal network of unstigmatised 
characteristics, it has been shown that an estimate of size of risk groups can be derived. 
 
Recently this method was used to explore the association of social network characteristics with 
independent predictors of HIV/STI infection and to therefore validate a venue-based approach 
to determine sexual risk factors (250). Even in a pared-down survey, administering the 
questionnaire took 15-20 minutes. While the authors state this was practical and feasible in a 
socialising situation, questions on other risk behaviours were neglected, and therefore the 
addition of these could make the NSUM prohibitively long for rapid on-site delivery. 
 
3.2.4 Strategies	to	recruit	most	at	risk	populations	
Critical issues for creating cohorts of sex workers include establishing initial contact with the 
population and the representativeness of the sample. The illegality of sex work in Zimbabwe 
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and Zimbabwe’s Criminal Codification Act33 precludes organised brothel-based sex work and 
sex work that can be clearly defined and accessed (103). In the early 1990s, however, bar-
based solicitation was common among the sex worker population and researchers 
implemented peer-education campaigns targeting this group of women which achieved high 
intervention coverage in the population: 80% attended community AIDS meetings, 83% 
received informal one-on-one peer mediated education, and 90% received condoms in one 
such programme (152). However, challenges such as the decline in the economy, 
retrenchment of bars, and a possible concomitant decline in bar-based sex work may make 
random sampling strategies such as cluster-based sampling at the level of the venue less 
representative of the current sex worker population. In a more recent analysis of beer hall 
attendance in Manicaland, although commercial sex was more frequent among women who 
visited beer halls vis-à-vis women who did not visit beer halls in the previous month, two-
thirds of Manicaland women who reported being paid for sex did not report beer hall visits 
(146). This suggests that the majority of paid sex in Manicaland is not associated with venues, 
that it is more diffuse and may require additional sampling techniques to reach more hidden 
sectors of the population. A number of strategies have gained popularity for use with 
conventionally hard-to-reach populations due to their proximity to randomised sampling 
(either in method or in generating estimators that can be adjusted for biases at the analysis 
stage). In this section, classical methods for studying hidden populations and more recent 
developments in the field, including PLACE (251) and RDS (185), will be discussed.   
 
Location-based sampling 
A number of sampling techniques rely on recruiting population members at junctures where 
either they come into contact with institutions or they are made visible by their work. STI 
clinics, for example, have provided access to MSM (179) and sex workers (252). Facility or 
institution-based recruitment, however, is subject to biases including how representative 
those who are accessed by institutions are of the wider population (e.g. self-selection bias for 
healthcare seeking behaviour or presentation bias (106)) and may be supplemented by 
additional outreach work with the target community (107). A powerful sampling technique for 
sex workers who work in fixed sex work establishments at fixed times, such as a brothel or 
                                                          
33 The Criminal Law (Codification and Reform) Act [Chapter 9:23] makes it an offence to earn 
income from a brothel (144) 
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massage parlour, targets the venue, which represents a “cluster” of sex workers, as the unit of 
randomisation. Typically clusters will be the places of operation of sex workers rather than 
their places of residence, though these may co-occur (253).  
 
A more suitable approach for women who work in various, non-specialised locations at 
different times (e.g. street-based or “floating” sex workers (186)) is a time-location sample. 
The clusters of randomisation therefore differ by an additional time dimension (253). Even if 
these locations are not specialised for sex work per se (e.g. a street) they may be easily 
identified as known locations for sex work at certain times of the day such as major East-West 
and North-South roads in Roseland area, Chicago (106) or Harare avenues (103). In areas that 
are not specific to sex work, there is the possibility for misclassification; privileged knowledge 
of peer researchers may assist in the correct identification of sex workers. As Levitt and 
Venkatesh note, sex workers advertise their trade to clients by being visible and sticking to 
specific locations; the need to advertise is reduced when sex work is organised by third parties 
such as pimps (106). 
A methodology that has been growing in popularity in the literature for researching sexual 
behaviour is the PLACE or Priorities for Local AIDS Control Effort methodology. Devised as an 
intervention and monitoring strategy for HIV/STI, the method seeks to identify loci where new 
sexual partnerships are formed (254), under the assumption that these liaisons are the highest 
risk for HIV infection. This is guided by the principle that the probability of onwards 
transmission is greatest during acute HIV infection (RR 9.2 compared to the asymptomatic 
phase (255)).  HIV/STI interventions can then be tailored to the specific location where such 
“high risk” events are most common, thereby reducing the stigmatisation which may follow 
from defining, identifying, and subsequently targeting high risk individuals (254).  
 
PLACE methodology is not only a randomisation-based recruitment strategy but, unlike TLS, its 
integrated intervention design thereby secures on-going communication with community 
stakeholders. The continued dialogue with the community may be important to demystify the 
research process and provide a fertile substrate for mobilisation of community-derived 
interventions whilst providing an opportunity to deconstruct stigmatising attitudes. 
 
Similarly to TLS, PLACE involves engaging community key informants to identify locations, 
extensive mapping of these places, and onsite verification (147, 256). Times of operation and 
approximate capacity of people socialising are noted. The randomisation process differs from 
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TLS such that the unit of randomisation is the individual rather than the time-location cluster; 
location sizes (determined by the capacity) provide a sampling frame for a fixed interval 
random sample of individuals (251). It has been suggested that repeated rounds of PLACE 
could be a method to evaluate behavioural change in target populations (256). 
 
Chain referral designs 
One potential weakness of the PLACE methodology, which also applies to other location-based 
methods, is that it targets only those women who recruit clients in visible/public locations 
(257). These women may not be representative of the entire sex worker population (258).  
A number of methods have been developed, however, to study hard-to-reach populations that 
rely not on external markers of population membership but on the social network that 
connects population members. These have been used with varying success to sample for 
enumeration purposes (182, 259), for recruitment into studies (260), or to make some 
inferences about the connections between individuals (261). The most well-known example is 
snowball sampling, a term commonly and confusingly applied to a variety of ascending 
methodologies (262) across research disciplines. Here snowball sampling will refer to the 
historical precedents for what are more accurately known as chain-referral designs that are 
widely used in research on hard-to-reach populations (252). Although authors have made an 
intellectual distinction between the practice of snowball designs and the statistical study of 
“link-tracing” methods, the unifying principle is that individuals are connected and recruited 
through social links. For clarity therefore, I will refer to these methods generally as chain-
referral designs, but will explore in more detail the intellectual and practical tensions of the 
most frequently used designs. 
Snowball sampling 
The first use of a chain-referral design was to provide insight into the social connectivity 
between opinion leaders and followers, dyadic relationships which were poorly represented 
using conventional sampling techniques (263). The convenience of the strategy for recruiting 
members of the target population has promoted its use, and although it provides important 
qualitative insight into the diversity of the underlying population, it was recognised from its 
inception that the sample is unrepresentative of true population proportions of various 
characteristics (263).  
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The final sample is generated through a series of social connections which extend from an 
initial group of population members to all other sample members. Individuals at each wave (or 
referral stage) are asked who they know who belongs to the target population (Figure 3.3). 
Individuals not already interviewed thus form the new referral wave; these individuals are 
sought and asked the same question. Waves of referrals continue until no new individuals are 
mentioned.  
 
Seeking to gain quantitative insight from the process, Goodman developed the first statistical 
method for estimating the relational attributes of the final sample. He also illustrated that the 
“link-tracing” process (or chain referral process) generates a probabilistic sample if initial 
recruits are selected at random (261). Practically, however, an initial random sample is rarely 
achievable (264) and, due to the recruitment process, the dependence of final sample 
estimates on initial subjects means that biases are propagated. Biases include 
overrepresentation of more cooperative individuals (red node in Figure 3.3; the converse is the 
blue seed who nominates no new individuals), social protection of vulnerable subjects or 
“masking” because the targeted behaviour is stigmatised or illegal, oversampling individuals 
with larger social networks, and the problem that socially connected individuals are more alike 
than by chance (Table 3.2). 
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Some attempts to address these concerns include limiting the number of nominations any 
individual can make (thereby preventing oversampling of any one person’s network; the red 
node refers 5 individuals which is more than double the simple average number of referrals 
per node in the first 2 waves34), diversifying the initial recruits (seeds) across different sources 
such that they are approximately independent (265). Targeted sampling extends this approach 
with a rigorous ethnographic survey prior to sampling. Though time and resource intensive, 
this survey identifies subgroups who can be treated as sampling strata within which quota 
samples are chosen (266).  
 
                                                          
34
 The average number of referrals per node is 1.6 in this example, calculated from 
∑∑  
Seeds Wave 1 Wave 2 Wave n 
Dead-end referrals 
Successful referrals Individual in the final wave  
Referral waves 3 to n 
KEY TO SYMBOLS 
Individuals (nodes)  
Figure 3.3: The chain-referral process. See text for details 
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While the chain-referral approach has gained popularity for its ease of implementation, its 
non-probabilistic limitations undermine inferences for prevalence estimates to wider disease 
networks. Even with privileged access to the target population, initial recruitment typically 
forms a convenience sample due to the implicit problems with trying to access hard-to-reach 
population members.  
 
A recently developed variant of the snowball method, respondent driven sampling, was 
designed to address the bias induced by an initial convenience sample by using statistically 
valid weights to adjust estimates of population characteristics (Table 3.2). 
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Table 3.2: How the RDS method addresses the biases that befall classical snowball methods. To produce an unbiased sample estimate, the RDS estimator requires certain 
assumptions to be met. The performance has been assessed both empirically and theoretically, for more detailed reviews see (267) and (268). 
Snowball biases RDS method RDS estimator assumptions Estimator performance 
    
Non-random initial sample Non-random initial sample Seed independence through:   
  • Little clustering  Clustering bias (even when wave # > waves from RDS in 
real populations) (269) 
Seed dependence (biased 
chain referral) 
Long referral chains until 
equilibrium; discard early waves 
• Asymptotic unbiasedness Bias from 4 waves (20 seeds) > 6 waves (4 seeds) (269) 
Discarding early waves can bias (269) 
  • Connected network High homophily in connected network increases variance 
(269) 
People with larger networks 
are more likely to be 
sampled 
Fixed recruitment quota  Random walk model requires: 
• Small sample fraction  
 
No bias as sample fraction unless differential 
recruitment activity (bias as sample fraction ) (269) 
 Weights inversely proportional to 
network degree  
• Accurately measure degree  
 Track referrals with coded coupons • Random referral Non-random referral has different effects depending on 
bias in initial sample (269) 
  • Ties are reciprocated Reciprocity can variance in estimator (270) 
  • With-replacement sampling Without replacement performs better (269) 
  • Single non-branching chain  
Masking of target members
1
   Financial reward for referring 
acquaintances, which harnesses 
social connections between peers to 
better recruit target members(182) 
  
Overrepresentation of more 
cooperative individuals 
Recruitment through peers is more 
successful than researchers directly 
recruiting 
  
1
Masking occurs when recruits deliberately avoid referring certain individuals to the study thereby preserving acquaintances anonymity from the study (182) 
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Respondent driven sampling 
Heckathorn showed in 1997 and 2002 (182, 185) that a Markov chain process would evolve 
under certain conditions, and the stochastic recruitment until equilibrium across unbiased 
estimators allows for a non-random distribution of seeds. Even if the sampling is biased, the 
estimators can be corrected if the probability for inclusion in the sample is known (265) and 
the assumptions of the random walk model are met (Table 3.2). Despite its widespread 
popularity (268), there is mounting empirical evidence that questions both the RDS estimators 
(270, 271) and the process itself (269): specifically, whether the more stringent assumptions 
are ever met in practice.  
 
Empirical support for RDS has been provided through simulations (272) or through comparison 
of estimates derived from other frequently used methods such as TLS, snowball sampling or 
targeted sampling in real-world situations. In the former, the authors simulated an idealised 
sampling process where all the assumptions of RDS are met; the problem with the latter 
approach is, without a gold-standard nor an idea of true population estimates, when there is a 
discrepancy in the estimates from different methods, it is hard to ascertain whether RDS 
outperforms its contenders (258). Misleadingly narrow confidence intervals of RDS estimates 
can, for example, give the false impression that RDS is superior to its rivals. In a recent 
assessment of the performance of RDS estimates using computer-simulated chain-referral 
recruitment, Goel and Salganik suggest that RDS estimates are “substantially less accurate than 
generally acknowledged”; up to half of true population values of the simulated field studies fell 
outside the RDS reported confidence interval. The authors note their results likely represent 
the best possible performance of the RDS weights since the simulated sampling process met all 
the assumptions of the RDS estimators (Table 3.2), while, in practice, the assumptions are 
rarely met (268); the magnitude of bias in the point estimates induced when even mild 
perturbations are encountered can make adjusted estimates less accurate than the crude 
sample mean. Moreover, the number of waves of referral to achieve equilibrium across 
population-level traits in simulation studies exceeds most practical demonstrations of RDS in 
the literature (269).  
 
A recent important contribution to the methodological debate is a practical assessment of RDS 
in a known population to estimate the prevalence of a non-stigmatised trait: the proportion of 
household heads that are male. RDS estimates were validated by true values captured in a 
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household census. The random walk process not only underrepresented young men and those 
with high socioeconomic status, but, after adjustment with RDS weights, the bias increased: 
63%-69% of unadjusted RDS sample values were closer to the true population proportion than 
RDS estimates post-adjustment (271). 
 
A number of empirical examples of RDS cite the practical advantages of the method over 
alternatives (efficiencies in recruitment (260, 273), wider inclusion over socioeconomic status 
(258), less stigmatising approach to population members (274)) and the analytical benefits of 
adjustment when traits are correlated with RDS weights (i.e. network degree) such as for sex 
work, drug dealing behaviour, and unemployment (270). An important requirement in all chain 
referral studies is social connectivity: in poorly networked populations, RDS may not work so 
well (275, 276). Where the underlying population may be clustered, for example, Gile and 
Handcock suggest that each subpopulation should be separately seeded to avoid missing these 
groups which can lead to substantial bias in the estimator (263). Moreover, it is unclear how 
highly mobile individuals are represented in such studies. Sex workers, for example, are known 
to arrive in particular areas for a short time only, such as, during periods of high demand – 
festivals (232), concerts, pay days among others (106); it is conceivable that these mobile 
workers are not well-known to locals which may inhibit recruitment. Furthermore, even if they 
are known to the local community, mobile individuals may represent an opportunity cost to 
the recruiter who could otherwise choose someone more sedentary to ensure their reward.   
However, comparable population estimates to those from alternative sampling approaches 
suggest that RDS is at least as good as other methods, and the practical benefits over other 
methods have seen it implemented widely for studying hard-to-reach populations. However, 
the debate over the performance of RDS especially vis-à-vis other methods suggests that RDS 
is far from being a panacea for sampling of hard-to-reach populations. A number of cautionary 
studies warn against uncritical use and suggest areas for improvement (263, 271, 277, 278).  
 
Summary  
Ethnographic studies of sex worker populations have revealed a wide variety of behaviours 
and associated rituals which cannot be captured comprehensively by any one strategy (114). 
Moreover, nonresponse may be linked closely with certain methods and subgroups of the 
target population (267). A major concern for research in hard-to-reach populations is the 
representativeness of the data. Sampling frames can be developed for women who operate in 
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fixed locations. For more hidden members of the population, chain-referral strategies provide 
a practical alternative, which in certain situations can statistically adjusted to allow for known 
biases in the sampling process. For the population of sex workers in Manicaland, formative 
research revealed a dichotomisation of sex work between women who recruit clients in 
drinking venues and more hidden forms (Chapter 2). Targeted recruitment through a strategy 
such as PLACE, triangulated with a chain-referral method would allow capture of the variety of 
sexual exchanges reported in qualitative work.  
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3.3 STUDY	DESIGN	AND	METHODS	
An interdisciplinary approach to population size estimation and recruitment was taken in this 
study. We drew on different methods spanning a variety of approaches with the idea to 
capitalise on their varying strengths. We chose snowball and a modified PLACE strategy to 
recruit women. Some modifications were made to standard PLACE methodology (251) to make 
it appropriate for the Manicaland context. Although PLACE considers all locations for meeting 
new sexual partners, out of concern for the profile of the study and the Manicaland project as 
a whole, we focused recruitment primarily in and around drinking venues during the evening35. 
We relied on the snowball strategy to refer to the study women who may operate during the 
day. PLACE draws a random sample of venues by a capacity-weighted fixed interval technique. 
However, due to the small capacity of females reported for each venue we took a census of all 
venues within the principal BC of each site, and at round 2 and round 3 a simple random 
sample of BCs in outlying villages. 
 
The overlap of CRC and enumeration through PLACE can be used to estimate the population 
size of women trading sex in public venues. To what extent either PLACE or snowball 
enumerates the entire female sex worker population is calculated by the degree of overlap in 
the two methods. In theory the snowball should identify greater numbers of females to the 
study because women referred to the study can be both overt and clandestine operatives. 
Limited resources meant that a full-scale pilot of all methods was not feasible so some 
modifications were made over the course of the three rounds to improve efficiency. These are 
outlined in section 3.3.7. 
 
3.3.1 Preparatory	Activities	
Formative Study 
The method of the formative study has been outlined in chapter 2. The findings provided 
strategic information which was incorporated into the design of the quantitative study 
protocol. It helped define eligibility criteria for the study, the appropriateness of initial 
                                                          
35
 The implications of focusing on drinking venues will be discussed in the limitations section at the end 
of the chapter. 
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questions for the questionnaire and likely additional questions, aspects of the protocol, the 
mapping of locations for the PLACE component.  
 
Research Instruments and Tools 
All questionnaires, consent forms, training manuals and WR Study standard operating 
procedures (SOPs) were newly developed for the study.  Biomedical and laboratory SOPs used 
were the same as those for the Manicaland HIV/STD Prevention study. Individual 
questionnaires and consent forms were translated into Shona (the local language) and back-
translated. Question amendments after round 1 were pre-tested before round 2 in each site 
with site-specific key informants. 
 
Community entry 
To prepare for the arrival of the research team, the fieldwork supervisor and a senior fieldwork 
manager went to the community leaders in each site to explain the nature of the research and 
to seek permission for the study. In the township, the police were notified of our presence in 
the community. Community health workers assist the Manicaland HIV/STD prevention study 
with community entry and locating follow-up respondents. Similarly the WR project initiated 
its own network of community liaisons, known as peer facilitators (see section 3.3.5 for more 
detail).  
 
3.3.2 Ethical	approval	
Approval for the study was granted by Imperial College Review and Ethical Committee – 
reference ICREC_9_3_13 – and the Medical Research Council of Zimbabwe – reference 
MRCZ/A/81 – in 2010.  
Informed consent  
During invitation to join the study the project was explained to potential participants and they 
were made clear why they had been selected. After the introduction, the procedures and 
request for a blood sample was explained and potential respondents were then asked if they 
would like to participate. All information sheets, consent forms and questionnaires were 
translated into Shona. Two copies of consent were signed: one of which was kept by the 
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participant and the other was kept locked in cabinets at BRTI offices (see following section 
section). 
Harm minimisation measures 
Participants 
The WR study was conducted in rural communities whose attitudes to sex work are largely 
stigmatising, and who viewed sex workers as immoral. Women who had extramarital sex or 
who had sex with married men but were not venue-based sex workers were just as intensely 
vilified, and on occasion they were castigated more harshly: sex workers in bars use condoms, 
but women having affairs with married men do not (Chapter 2). In consideration of these 
beliefs, there was a high possibility of non-response if the study was publicly associated with 
sex work or extramarital sex. Various measures were taken to reduce this perception within 
the communities (Box 3.2).  
The tag for CRC was a women’s health leaflet. The leaflet was piloted with female members of 
the community and key informants involved in the project36 to evaluate acceptability. To 
ensure that sex workers were not distinguishable by receiving a health leaflet, additional 
leaflets were made available through community health workers and at clinics.  
Each copy of the individual questionnaire, consent form, and blood sample retained by the 
project was given a unique number identifier. Completed questionnaires were stored in a 
locked room at BRTI’s offices in Harare (280km from the field sites). Signed consent forms 
were stored in locked cabinets at the BRTI offices separately from the questionnaires. Un-
named blood samples and laboratory test results are stored securely at the BRTI laboratory. 
The unique number was linked with participants’ names only on research assistant checklists 
which were kept in locked cabinets during and after fieldwork, the keys to which were kept by 
the project field supervisor.  
 
Trained data entry assistants double-entered data from the questionnaire forms into a SQL 
database. Data entry for the laboratory test results was done in Harare. Data entry assistants 
entered individual and laboratory test result data into separate tables in the database and 
were unable to link information from the WR questionnaire with blood test results, nor with 
                                                          
36
 The health leaflet was tested in focus groups and considered of great benefit to women in the local 
community. See appendix for further details of pilot testing and information from the Ministry of Health 
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information from the general population survey. Only individuals with authorised access to the 
password protected database are able to link these records.  
 
Only senior field staff (the fieldwork and database managers), study principal investigators and 
authorized collaborators have access to the passwords. Names of individual participants will be 
removed before any copies of or extracts from the data sets are provided to third parties. 
Risk assessment 
Standard protocols were adopted for all aspects of the study that were similar to those used in 
the general population survey. Conducting research at night time in drinking venues produced 
an additional level of risk and, although the venues are well-known to research staff, the 
unpredictability of the drinking environment necessitated its own precautions. Research 
assistants were instructed not to approach individuals who were drunk; only male researchers 
were permitted to enter bars during later evening periods; research teams operated in pairs; 
each research assistant was provided with $1 (US dollar) cell phone air time for emergency use 
on each evening visit37; either the fieldwork supervisor or senior BRTI research staff (e.g. 
nurses) accompanied research teams during the evening, and remained with the team in the 
specific locale with project vehicles. 
 
  
                                                          
37
 $1 USD air time in off-peak periods was sufficient for a two-minute call. 
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Study benefits 
For participating in the WR study, all respondents were given a study t-shirt worth 
approximately $5 USD. This was the same as that given to general population survey 
respondents (Box 3.2). In addition, women who successfully referred a nominee to the project 
were given a bar of laundry soap ($1 USD) for each nominee up to a maximum of 3 (see 
Snowball protocol). In addition, free voluntary counselling and testing (VCT) for HIV and STI 
was offered to all participants. 
Focus group participants were given 2 bars of laundry soap and were provided a simple meal 
and refreshments throughout. 
Although no incentive was provided for peer facilitators, they were given a mixed groceries 
package worth $15 USD at the end of each round to acknowledge their contribution.  
 
3.3.3 Timing	of	the	study	
The WR study ran from March 2010 to August 2011. There were three study rounds: one 
baseline and two follow-up rounds separated by six month intervals. Original study plans 
stipulated 5 study rounds with 3 month intervals but logistical and practical constraints meant 
that we had to reduce the frequency of follow-up. Each round of data collection lasted 
approximately 6 weeks (excluding preparatory work), plus a week of consolidation. 
CRC was designed to take place during the baseline round of data collection and also during 
the last round of data collection to evaluate the change, if any, in the population size over the 
study period. However, due to complications which may have affected the baseline findings, it 
was also conducted at round 2.  
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3.3.4 Coverage	
Manicaland study sites 
Based on the proposed scope and the available resources, the WR project was carried out in 
four of the twelve Manicaland HIV/STD Prevention study sites. To detect small-scale mobility 
we chose sites which are geographically proximal to one another. Feasibility findings suggested 
that mobility was fairly low compared to the proposed timescale of the study38 which would 
further facilitate follow-up in this population.  
 
Figure 3.5. A bus alights to pick up or drop off passengers in the central business district of a rural town. 
 
 
 
Study sites covered each of the four principal socioeconomic strata, as determined by principal 
land use, found within the province: subsistence farming area; roadside trading settlement; 
commercial estate; rural township. The following abbreviated forms will be used respectively 
to refer to these strata: rural, roadside, estate and township. Each site has a principal business 
centre (BC) which is the main centre of commercial activity. In the township and trading 
settlement, the principal BCs were lively, comprising a number of shops, bars, restaurants and 
markets, while, in the rural site and the estate, the principal BCs were much smaller. In 
addition to the principal BC, clusters of villages were also serviced by a nearby smaller BC 
providing basic amenities including small bars known colloquially as bottle shops. The principal 
                                                          
38
 The timescale proposed was 12 months whereas women reported moving every 2-3 years. 
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BCs differ from smaller BCs in the scale and the scope of services and are typically located near 
or on a major road. In the township, for example, the principal BC was the location for the bus 
terminus where buses from Harare and Mutare cities would alight to drop off and pick up 
passengers who lived in nearby villages. 
 
Eligibility criteria 
In chapter two, we demonstrated that sex work had become more diffuse and was no longer 
focused in bars, as may have been expected given findings of previous studies with sex 
workers in metropolitan centres (103, 115, 152) and females in the Manicaland survey who 
acknowledge paid sex (146). A large part of this was reportedly due to economic decline and 
the consequent impact on the rural bars. To capture changes in population structure and the 
transition between more transient and unconventional types of sex work – increasingly 
referred to as transactional sex (38, 66, 91, 95, 97) – as the economic situation changed, we 
wished to keep the eligibility criteria fairly broad.  
 
Women aged 18 and above were eligible if they:  
• currently provide sex in exchange for cash or kind and payment is negotiated upfront;  
• exchange sex as a payment for something/settle a debt;  
• engage in sexual relationship where the primary incentive is financial or material gain 
(such as sugar daddies or the “CCC: cash, car, cell[phone]”), even if they do not self-
identify as sex workers.  
•  
Women who may have done any of these activities in the past were also included because it 
was hypothesised that, although they had ceased sex work, they may be more liable to restart 
as well as being at increased risk of having acquired HIV. 
Underlying all the above definitions is an emphasis on women exchanging sex predicated on 
gaining material benefit (95, 138).    
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3.3.5 Survey	implementation	
Research assistants 
Research assistants recruited for the study were required to have completed a social work or 
social science degree and were vetted for non-stigmatising attitudes towards sex work. Prior to 
each study round, four research assistants – two male and two female – were recruited for the 
duration of fieldwork. Across rounds, the fieldwork supervisor, and two research assistants 
(one male, one female) remained consistent throughout. From the risk assessment, male 
researchers were considered more suitable for recruitment of women from bars. This had to 
be balanced against a desire for gender matching to assist in respondent disclosure (200). 
 
Training 
In accordance with MRCZ guidelines, all research staff were trained in and required to pass 
assessments in good clinical practice via web-based courses. In addition, in light of the 
sensitivity of the behavioural questions and biological specimen collection, intensive 5-day 
training was carried out prior to the start of each round. This included an introduction to the 
Manicaland HIV/STD Prevention Study and WR project; required conduct and appearance; 
health and safety and safety at work training, accident reporting and practical training on safe 
collection of blood samples; rehearsal of questionnaires and other study tools through role 
play. All research staff were provided with training manuals, SOPs, and samples of 
questionnaires and study tools for their own reference. 
 
Interview locations 
Study interviews were conducted, where possible, in privately owned locations that were local 
to each study site. Locations were identified and permission sought during the preparatory 
phase (Figure 3.4). If pre-existing private locations were unable to be arranged prior to each 
round, a suitable alternative was decided upon in collaboration with peer facilitators and study 
participants as to its suitability, acceptability, and privacy. 
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Fieldwork 
The core WR team comprised a fieldwork supervisor, assistant supervisor and four research 
assistants. Adjunct researchers included a team of around 30 peer facilitators deployed 
throughout study sites (next section). Data was collected through fully-structured face-to-face 
interview using the established Informal Confidential Voting Interview (ICVI) methodology 
(203) in a suitably private location.  
Participants were referred to local VCT clinic days run by Manicaland HIV/STD Prevention 
Study nurses.  
 
Peer facilitators 
Local mediators who had close connections with the target community acted as adjunct 
researchers (279) to assist the research team in engaging with this marginalised community.  
These women were either members of the WR population (and were project respondents) or 
had close connections with WR as village health workers, and assisted with the monitoring of 
the project in the communities and reported complaints or problems to the research team. 
They were trained on the importance of good ethical procedures by research staff. Part of the 
training also drew on their local expertise to suggest strategies for avoiding adverse events and 
managing community interest.  
 
Biological specimens 
Dried blood spot samples were taken for HIV testing at recruitment into the cohort and in the 
final round of the WR survey. Research staff were trained how to take specimens under 
supervision from the Manicaland project’s clinical research supervisor.  
 
Quality control and quality assurance 
The quality of the data collected in the field was checked at the end of each day by the 
fieldwork supervisors for completeness and inconsistencies. Corrections were made by 
research assistants and, where necessary, clarification was made with study participants; in 
extreme cases, interviews were repeated. Training was consolidated during fieldwork through 
direct observation of interviews by senior BRTI fieldwork supervisors.  
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3.3.6 Sampling	
Sampling frame 
Preliminary research conducted on the Manicaland HIV/STD Prevention cohort suggested that 
the size of the sex worker population was approximately 50 individuals per site. Given the 
biases of general population surveys of risk behaviour this was considered an underestimate. 
PLACE methodology generates a sampling frame based on the capacity of venues. Formative 
study findings suggested, however, that a) venue capacities for women were small, and b) a 
large number of the WR population are not active in bars.  
The WR study operated a catch-all policy in both the PLACE and snowball components but 
attempted to generate a sampling frame by enumerating socialising women in each venue 
during PLACE visits. 
 
Geographic mapping 
A mapping exercise was conducted during the formative study phase, approximately a year 
prior to the initiation of recruitment (Figure 3.4). The details are given in chapter two. In brief, 
during focus group discussions with community members knowledgeable about sex work (e.g. 
clients, bar attendants, sex workers, market vendors); participants were asked to draw a map 
of the local area and to identify locations where men and women meet for sex including places 
where sex workers may recruit clients. This formed the basis of the venue/event inventory, 
which was updated during the preparation phase before each round (Figure 3.4. Planned 
project stages).   
 
Each location was visited and, where appropriate, the manager or someone onsite was 
interviewed about the main operating hours and approximate capacity of the venue at the 
busiest time. Permission was sought prior to R1 for researchers to enter and approach women 
socialising in the venues. This was reaffirmed at the beginning of each subsequent round 
during the preparatory phase (Figure 3.4). 
 
Capture-recapture method  
Capture and recapture rounds were conducted on consecutive weekends, on a Friday and then 
on the following Saturday, to maximise independence and to avoid day-specific biases. Capture 
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and recapture brochures were subtly different from one another so that they could be 
distinguished by researchers but would not be obviously distinct in a manner that might 
otherwise identify women as belonging to the study (Appendix 1)39.  
 
Figure 3.6: Capture enumeration. Flow chart of questions 
 
1) Initial capture and mark round 
On a Friday night during the middle of the month and following a specified schedule40, four 
teams of field researchers visited each mapped venue/location in each site (a team per site). 
                                                          
39
 Text boxes in capture brochures were printed in normal typeface whereas in the recapture brochures, 
boxes were printed with italicised typeface. In addition, the last page of the capture brochure was 
numbered C-6 (instead of 6) and the recapture brochure was numbered R-6. It was important to avoid 
creating brochures that were visibly distinct lest this identified women as belonging to the study. The 
brochures used for capture-recapture were also distinct from those handed to clinics, key informants 
and village health workers. These brochures were printed as the capture brochures but the last page 
was numbered as normal (without a C prefix). 
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All women socialising or working inside, or outside in the vicinity of the bar (including all 
women who may be trading at stalls outside the bars) were approached. Permission was 
sought to ask a series of questions lasting about 5 minutes. The respondent and researcher 
would typically move to a quieter area before formal informed consent was requested to 
conduct the CRC questionnaire (Appendix 1). During the questionnaire the respondent was 
given a small leaflet, the “tag”, on women’s health (Figure 3.6). Teams spent 20-30 minutes at 
each venue. 
 
2) Second Capture and Recapture round 
A week later on Saturday at the same time, researchers revisited the same venue/locations in 
the same order. Interviewer teams were swapped to avoid interviewer bias41. Women were 
approached, as before and asked to take 5 minutes to complete a short survey. During the 
questionnaire, they were asked if they have received a brochure on women’s health the 
previous week. If they say “no” then they proceed as before in initial survey but if they say 
“yes” they will be asked to recall when they received it and how (Figure 3.7).  
                                                                                                                                                                          
40
 The teams decided on the order that was most geographically efficient, but to observe busiest periods 
and venue closing times, those that closed earlier were visited first; some venues did not become busy 
until other bars started to close: these were visited last. The order of venues was recorded on the venue 
list. 
41
 Interviewers were quickly recognised and could promote behavioural avoidance of capture or 
conversely promote it. 
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Figure 3.7: Recapture enumeration.  
 
If the respondent reported that they had received the brochure that night, researchers asked 
women to produce the brochure so they could verify their answer. If on the other hand, the 
woman reported receiving a brochure the previous week the researcher asked to confirm the 
brochure and then gave a recapture brochure. If the woman reported receiving the brochure 
some other time, the researcher gave the woman a capture brochure and invited her to join 
the study. 
  
*The timing is confirmed through the c-rc questionnaire; any other time longer than a 
week counts as a new capture. 
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PLACE 
Aspects of the PLACE method were implemented to identify and locate public places where 
WR meet new sexual partners. All venues in the principal BCs were covered on weekend 
evenings during the course of each round. In addition, during round 2 and 3, a simple random 
sample of smaller BCs in rural areas was taken.  
 
All mapped locations were visited by staff during peak operation hours. Upon entry into a 
drinking venue, a head count of all women socialising inside and outside was noted to provide 
a sampling frame and an enumeration estimate for validating CRC. All women socialising or 
working on site were then approached individually and invited to join the study and interview 
onsite. If they declined an interview onsite, they were offered the opportunity to interview the 
following day at a more suitable time. Upon agreement, an appointment was made and an 
appointment card was given (section 3.3.9). Contact information was given to research staff to 
be able to trace the individuals should they fail to turn up (cell phone number, place of 
residence, friend’s cell phone number). 
 
On health and safety grounds, night time DBS samples were discontinued after the first 
round42. Individuals were met the following day to provide a DBS.  
During follow-up rounds, upon entry into venues all women onsite were first approached with 
a five-minute mobility questionnaire (Appendix 1). This revealed new and non-resident 
respondents to researchers so that a triage system could be operated for full onsite interviews: 
all new respondents who resided outside the study area were given priority over other new 
respondents who were, in turn, prioritised over follow-up respondents. All women that could 
not be interviewed onsite but had consented to be interviewed were asked to meet at a 
specified time and location the following day.  
 
  
                                                          
42
 It was difficult to find suitable night time interview locations with adequate lighting for taking DBS. 
There was a concern that lack of sufficient lighting may increase the chances of accidental pinpricks with 
the lancet devices. 
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Snowball 
Seed selection 
To generate a sample that would include members of diverse social groups, seeds were 
diversified according to several demographic characteristics that in consultation with 
sociologists and social workers employed by BRTI were identified as distinct social groups that 
are typically socially distant from one another. Peer facilitators and focus group participants 
from the feasibility study in a particular village were thus purposefully selected as seeds to 
cover a range of demographic characteristics (269) believed to represent key demographic 
groups which reflect the diversity of sex work: young sex workers (18-24 years), older sex 
workers (greater than 25 years), sexually-active widows (280), single mothers (281), and 
married women engaged in extramarital sex (83).  
 
First snowball wave 
Seeds were asked to nominate up to ten individuals they knew well enough to talk about their 
sexual encounters with and whom they knew to be a WR. They also had to be prepared to 
make an initial approach to inform them of the study. All names were recorded in the snowball 
log book (Appendix 1). Each research assistant had a set of ten playing cards which 
represented the nominees mentioned by their interviewee; the cards were shuffled and the 
respondent was asked to pick three, these represented the nominees they were asked to 
approach to meet the research team. The respondent was given up to three appointment 
cards, one for each of their nominees, each with a unique identifier number relating to the 
respondent. The unique identifier number was then recorded in the snowball log book next to 
the nominee for later verification when the nominees arrived for interview. 
 
To help identify nominees who turn up for interview and to avoid duplicates, first, surname, 
and then alternative names43 were recorded in the log book. Each nominator was told that 
they would receive one bar of soap per nominee, to a maximum of 3, if their nominees were 
eligible and turned up for interview. This token is designed to be small, so as to avoid 
                                                          
43
 It is common for women to be referred to by a polite name not their first name. Alternatively women 
may also be referred to by the name of their eldest child e.g. if the eldest child is Sarah the mother may 
be known as Mai Sarah (Mrs Sarah) 
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incentivisation or potential coercion on the part of the key informants but to compensate 
them for their efforts in approaching their nominees. Respondents were told that if nominees 
did not meet our inclusion criteria then they would not be compensated for referral. 
 
Wave propagation  
Nominees who turned up to interview at the pre-arranged time were checked against the 
characteristics recorded in the snowball log book to identify to whom the compensation was 
owed. Interview of nominees proceeded as before but their nominations became the second 
wave and so on. 
 
Waves were continued until no new nominees were named so that, once the recruitment 
chains were exhausted, non-randomly selected nominees would then be interviewed44 so as to 
achieve a census of the population.  
Table 3.3. Study components and requirements 
Method Personnel Instruments 
   
CRC 4xteams of 1xNurse 
and 1xRA; fieldwork 
supervisor  
CRC venue log 
CRC questionnaire 
Women’s health leaflet 
Appointment cards 
   
PLACE 2x teams of 1xmale RA 
1xfemale RA 
Venue log book 
PLACE questionnaire 
Appointment cards 
WR QQ 
   
Snowball 2x teams of 1xmale RA 
1xfemale RA 
Snowball log book 
WR QQ 
   
 
                                                          
44
 On a practical note, non-selected individuals were carried over between the rounds 
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Follow-up considerations 
The role of peer facilitators was to contact all of their initial nominations from the snowball 
and also to assist research assistants with finding any women recruited through PLACE. By 
following the recruitment referral chains, we were able to follow-up women without 
compromising the confidentiality of the participants. For each snowball follow-up, the list of 
their original nominations was included so that they could be tasked with finding those 
nominees who were also follow-ups. This helped expedite the follow-up process. Where 
nominees were difficult to find, we had recourse to two nominated contacts who could 
provide assistance. Key informants would also be involved in cases that were more challenging 
to locate.  
 
While cellphone networks in rural areas have intermittent coverage during the day, we found 
that cellphones provided the research team with a helpful way of maintaining contact with the 
study population. Where this was particularly useful was in following up those who had moved 
away from the study area, either temporarily or permanently.  
 
At round three, failures to follow-up were then verified and true out-migrants were identified, 
located (where possible) and interviewed face-to-face either in the study area or in Harare or 
by telephone (for those who had relocated outside of the study area and outside of Harare). 
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Figure 3.8. Sample Gantt chart for one round of fieldwork 
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3.3.7 Modifications	to	procedure	
Over the course of the study, a number of changes were made to the procedure in response to 
logistical challenges. The sequence of project stages as implemented is described in  . 
Capture-recapture 
Health leaflets were unavailable for R1 but were available for subsequent rounds. In R1 
appointment cards were used in lieu of health leaflets. A vehicle shortage during R3 meant 
that only two sites (the town and the SFA) were covered. 
PLACE 
At R1 only CBC were covered. For R2 and R3, PLACE was expanded to cover a simple random 
sample of rural BC in addition to CBC. 
Snowball 
An RDS approach was implemented during R1 to generate initial interviews. During R2 and R3 
the procedure was altered to be closer to a snowball strategy because the timing of study 
rounds did not allow for sufficient waves of RDS to achieve equilibrium. The revised strategy 
meant that all new nominated individuals and non-interviewed individuals who had been 
nominated at previous rounds were placed on a potential “interview list”, from this list a 
random sample was taken for interview (wave 1). The list was then updated with newly 
nominated individuals from wave 1 and then wave 2 interviewees were then randomly 
selected as before (full details in Appendix 1). 
 
As a practical note, it became clear during R1 that although some business centres were well 
connected within sites to smaller villages, some were widely dispersed and physically 
separated by mountains or rivers. These physical barriers meant that there were often not 
social connections strong enough for recruitment. This meant that seeding had to occur in 
multiple villages or business centres. It was originally intended at R1 that snowball waves 
would be seeded in all villages but time restrictions made it impossible. Although the majority 
of business centres were covered, not all were and so a different approach had to be adopted 
to ensure completion within the round duration (6 weeks). All follow-up snowball recruits 
were asked for nominations but new recruits at R2 would only be sampled from the villages in 
the central business district of each site and from a random selection of villages. All villages in 
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the four sites were placed into clusters of approximately equal population size. Each cluster 
also included at least one village that had not been seeded at R1. A set of clusters were then 
randomly selected to produce a list of villages from where new participants would be 
recruited.  
 
Figure 3.9: Implemented project stages 
 
170 
 
3.3.8 Instruments	
There were a number of issues that needed to be addressed when constructing the WR 
questionnaire. There was the empirical need for data relating to population mobility, turnover, 
partner change, transition between sex work and non-sex work among others. These data 
needs had to be resolved with the generation of a context appropriate questionnaire. The 
formative study highlighted a blurring in the distinction of sex work as identified by a cash 
exchange per act and the type of sex work that involves a different payment. Moreover, the 
feasibility study indicated a possible growth in the number of women engaging in transactional 
sex work, particularly married women. It was mentioned that these women may not self-
identify as sex workers and so the questions needed to reflect this spectrum of behaviour. It 
was not sufficient to enumerate sex for cash per encounter as this may not represent the 
majority of transactions occurring in these communities. 
 
There is a typically a low correlation between answers over time even within the duration of a 
questionnaire (282). This inconsistency weakens the relationship between attitudes and 
behaviours and causes a number of problems for the investigation of sexual behaviours. 
Question redundancy can therefore be quite a helpful tool to explore the internal consistency 
of the questionnaire and the validity of questions. This was used in a number of ways for our 
questionnaire; for example, when they last had sex (second question) can be cross-referenced 
with the more specific question asking how many partners have they had sex with in the last 2 
weeks. The time gap primes their answer to that short period of recall but the initial broader 
question does not interfere with the later, more specific question. 
 
To ensure that answers by each respondent are truly comparable, each respondent should be 
oriented to the questions in the same way. There should be no ambiguity in the question as 
the definition of a topic can greatly affect the way responses are distributed. By understanding 
the purpose of each question and how the resulting data will be used, implicit assumptions are 
revealed. This necessitates clarification of terms; empirical references; a choice of questions 
including non-substantive choices; a balance between brevity, clarity (282) and non-
stigmatising attitude (200). 
 
Careful consideration was taken to give enough choice so that options may apply to different 
groups of sex workers. Piloting the question below with key informants, for example, indicated 
a) that the message in Shona was clear, and b) that this was a sensible question to ask because 
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some women who engage in transactional sex or who are married may not identify with the 
other options which related more to sex workers45: 
"I have sex on a daily/weekly basis with partners who pay me but not every 
time we have sex but I receive payment at month end / after some period 
of time / or when he has something to give but my main motivation for 
having sex with this partner is for material benefits” 
 
The verbosity of this question was a concern if it impinged on clarity but the piloting suggested 
that this did not. The respondent is oriented to answer the question of whether the prevailing 
motivation behind sex is financial but that it is not negotiated in a way that may be associated 
with sex work. It was important to have questions that were not stereotypically associated 
with sex work but which nevertheless would reveal transactional sex. It was this transition in 
sex work that was revealed during the feasibility work which we wished to quantify. This 
question was asked to give information about three different frequencies of sex. 
 
Frequency terms are abstract and ambiguous and should not be used without qualification. In 
the following example, the italicised text qualifies the preceding bold text: 
“I sell sex to paying clients on a less frequent basis (every 3 months or 
according to need) but when I sell sex I get paid for each session” 
 
Recall was an important consideration and is why we referred to a two-week period within this 
population. If women had sex with a high volume of partners per week, it may be less easy to 
recall this number over a month and therefore may be more pertinent to ask it over a shorter 
period. We also asked about their commercial partners in the last month for consistency with 
other questionnaires. 
  
                                                          
45
 “I sell sex to paying clients on a daily/weekly basis and when I sell sex I get paid for each sexual 
session" 
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3.3.9 Tools	
Given the diverse nature of the different methods that were used, a number of tools were 
developed to assist with the research. Their functions are introduced here. For specific details 
on how to use these tools see Appendix 1.  
Appointment cards 
In the case where a respondent cannot be interviewed on-site during the PLACE method or 
where they have been nominated through the snowball method, appointment cards should be 
issued to arrange for interview at a later date.  
 
On the reverse of each appointment card, the research assistant should write down a unique 
card number. In the case of snowball nominations, these should be the WR2 number followed 
by -001 through to 003 (representing 1-3 nominees) 
 
 
In the case of PLACE appointments, the card number should take the format: 
 
 
where my interviewer code is 302 and this is the first (01) PLACE appointment 
 
Snowball Log Books 
This book is designed for noting down the interview results from respondents recruited 
through the snowball method.  
The book contains ten spaces for respondents to name up to ten eligible individuals 
(henceforth called “nominees”) whom they know well enough to speak to about the study and 
could extend an invitation to be introduced to the study. It should be stressed that this is not 
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an introduction or recruitment phase, rather a referral process. A second section is left for 
details of the appointment that is arranged for the nominees to be introduced to the study and 
potentially interviewed.  
 
This log book should be carried by the interviewer when arriving to introduce the study 
to/interview nominees. This will enable the interviewer to record whether the person arriving 
for interview matches that whom was selected and the result of the introduction. 
Specific details on how to complete these log books is provided in the protocols section 
(Appendix 1). 
 
PLACE Log Books 
These are similar to the snowball log books: details of any interview appointments should be 
noted here and the result of the interview should be indicated.  
Women’s health leaflet 
This health leaflet contains information pertinent to women’s health and should be distributed 
among the general population. This is also an integral part of the CRC process. It is used as the 
tag in the CRC process thereby identifying individuals as either capture or a recapture. For the 
first round of CRC, the last page of the leaflet is prefixed by a C: C6 and the recapture leaflet 
final page number is prefixed by an R: R6 
 
To avoid identifying WR as obviously different from the rest of the female population in an 
area, clinics, health centres, and village health workers were given a non-italicised version. 
When carrying out CRC and handing over the pamphlet to a WR the RA should take care to 
highlight to the WR that the grey boxes are italicised (this distinguishes the WR pamphlets 
from pamphlets that are to be left in health centres and with village health workers). 
 
Focus group discussions also revealed other information that women felt would be useful to 
them and this was incorporated into the design. A large amount of the breast-feeding 
information was well known in the community, but they were less informed about cervical 
cancer. During the formative study, we received a number of questions about local ART 
services, so details of these were also provided in the leaflet.   
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Research Assistant checklist 
All follow-up respondents were printed on these sheets. The most critical information to enter 
on these sheets was the R2 WR number. This was essential so that we were able to link 
individuals at the data entry stage. 
Space was left for an alternative name to be entered and for any changes to the respondents’ 
residence to be entered.  
 
Round 2 scheduled interview log 
This is a list of all R2 scheduled interviews for any interviews arranged by appointment (be it 
through PLACE or through SNOWBALL). If a nominee had been scheduled for interview 
through random selection, their names were added to this list along with WR2 number of the 
nominator. This list was updated daily. Any nominees who were then nominated subsequently 
but who had ALREADY BEEN SCHEDULED FOR INTERVIEW and written in this log were not 
randomised. This was cross-checked before the randomisation process during snowball to 
avoid duplications (further details in protocol – Appendix 1). 
There were two interview lists for each site (one for each RA interviewing in that site). Each RA 
was responsible for their own interview list and, in each site, the interview lists were updated 
simultaneously. 
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3.3.10 Study	Limitations	
From the outset, the study was limited in a number of ways. The study relied on self-reports of 
sexual behaviour which are well-documented to be limited by various biases, including social-
desirability, recall bias and item non-response (detailed in section 3.2.2). Using the informal 
confidential voting interview (ICVI) can help reduce social-desirability bias (283, 284) and by 
using short time frames of two weeks and one month, it was hoped to reduce aggregation 
biases by prompting respondents to recall specific events.  
 
Concerns for the target population and the Manicaland HIV/STD Prevention project as a whole 
meant that a number of specialised precautions were necessary. PLACE method implemented 
here had to be amended to focus primarily on drinking venues during the evening because of 
the risk of insensitivity of approaching individuals in public during the day. In chapter 2, a 
variety of locations where women may recruit their clients was identified. These included, 
among others, drinking venues, churches, market places, bus stops, the bush, and community 
meetings. Unconventional locations for recruiting clients, such as churches, were mentioned as 
more popular sites for hidden members of the target population. Women who wished to 
retain a public persona of “decency”, while simultaneously engaging in sex work, were 
reported to favour these unconventional sites. Narrowing the focus of the PLACE strategy to 
concentrate on night-time activity in and around drinking venues is likely to have missed a 
number of locations where more hidden members of the target population were said to 
operate. Nevertheless, the desire to operate clandestinely is likely to have reduced successful 
PLACE recruitment. Moreover, an attempt to recruit directly through PLACE risks unnecessary 
offence and is unethical. Instead, we recruited snowball seeds from population subgroups to 
which such operatives were said to belong, such as vendors and shop-keepers. Formative 
research with women who were more open about operating as sex workers, suggested that it 
would be possible, and more acceptable, to capture these women through peer referral.   
The parent Manicaland HIV/STD Prevention project harnesses the expertise of village health 
workers (VHWs) to assist in locating respondents, but, to maintain a low profile for the project 
and to preserve anonymity of the respondents, key informants from the target population 
were recruited as adjunct researchers, in lieu of the VHWs.   
176 
 
4 Chapter	 4:	 Who	 Are	 The	 Women	 at	 Risk	 of	 HIV	
Infection	in	Zimbabwe?	
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4.1 CHAPTER	OBJECTIVES	
 
In chapter one the rationale for contemporary data on sex work in Zimbabwe was presented: 
theoretical models suggest that as the general population prevalence declines, the relative 
importance of sex workers to transmission increases; demonstrable vulnerability to infection 
relative to general female population; paucity of quantitative data on sex work in Zimbabwe; 
limited longitudinal data on sex workers in rural areas. Furthermore, counterintuitive 
intervention trial results suggested that economic stressors and mobility impede community 
based interventions; detailed empirical evidence of the social and economic organisation of 
sex work in the community is required to help interpret these results.  
 
This chapter builds on findings from chapter two with a quantitative analysis of the WR study 
in order to answer the following research questions: 
• What is the size of the women at risk population? 
• Who are the women at heightened risk of HIV in these communities?  
• What factors are associated with HIV infection in the women at risk population? 
 
In order to do this, the chapter first appraises (objective one) the WR study by assessing the 
retention of WR over the cohort, exploring possible selection biases from the different 
recruitment strategies and compares those who migrated with non-migrants for any biases 
that migration may have introduced. 
 
Objective two is to calculate the size of the WR population and compare the size of the FSW 
population according to different definitions; this demonstrates the impact of varying the 
definition on the size of the population, which has substantial implications for UNAIDS models 
that are used to assess how to allocate resources (285).  
 
Objective three describes the WR population by exploring how different forms of sexual 
exchange relate to one another and how these relate to motivations for engaging in sex work. 
Finally, a comparison is made between women who recruit clients in bars and beer halls and 
women who do not to explore any systematic differences that relate to the operationalisation 
of sex work. 
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Objective four then compares the WR population with FSW in a general population cohort to 
explore systematic differences in the population that are recruited by a targeted survey and 
those recruited by a household general population survey. Women from the WR survey are 
then linked with the latest available round from the general population survey (R4) to explore 
any systematic biases in their answers. 
 
Finally, objective five explores risk factors for HIV infection in the WR survey and relates this to 
socio-demographic and behavioural variables. 
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4.2 INTRODUCTION		
Recent economic conditions have underscored the need to carefully allocate health resources 
globally; this is especially true in low-income countries like Zimbabwe which suffers from a 
particularly high burden of HIV/AIDS and recently, an economic and political collapse. With 
regard to HIV/AIDS programming, the recent experience in Zimbabwe has seen both an overall 
decline in HIV/AIDS expenditures (286, 287), as well as increasing pressure to reallocate funds 
from HIV/AIDS programming. In this climate, the limited available resources for HIV/AIDS 
programmed are best leveraged by implementing evidence-based programming focused 
towards geographic areas most affected by, and populations most at risk of acquiring HIV.  As 
outlined in the 2011-2015 Zimbabwe National Strategic Plan on HIV/AIDS(ZNASP II), prevention 
of new infections remains a national priority (16); therefore knowledge of key behavioural and 
social factors associated with HIV transmission in Zimbabwe – the Know Your Epidemic - Know 
Your Response (KYE-KYR) strategy – is critical to appropriately prioritise health spending and 
direct interventions according to the key drivers of the epidemic (125).  
 
One key recommendation, from a recent KYE-KYR for Zimbabwe, was for further data 
collection to address the paucity of contemporary data on high-risk subpopulations such as 
FSW and men-who-have-sex-with-men (MSM) (288). Another key recommendation was to 
remedy funding imbalances by reducing expenditures for programmes aimed at reducing the 
wider impact of HIV/AIDS (impact mitigations), and increasing those for treatment and 
prevention programmes, which had recently been neglected at the expense of the former 
(288). Specifically, in relation to sex work, the analysis emphasised a) the lacuna of size 
estimates and demographic and behavioural data of sex workers across the country, and b) the 
importance of context-appropriate definitions of sex work. An estimate of the numbers of the 
population at risk, while a key component of the MOT model and important for planning 
interventions, is also important to be able to implement and then evaluate such interventions.  
 
This next section will introduce data on size estimates in the Zimbabwe context. The following 
section will focus on what characterises sex work in Zimbabwe as identified in previous 
studies. 
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4.2.1 Previous	 studies	 on	 the	 size	 of	 the	 sex	 worker	 population	 in	
Zimbabwe	
During and after the economic and political crises of the late 1990s and early 2000s, research 
on sex work in Zimbabwe has been limited. Added to logistical challenges these crises have 
presented, enumeration efforts of the general population through censuses, not least hidden 
populations such as sex workers, have also been encumbered by high levels of international 
and domestic migration, both documented and undocumented (289). Table 4.1 describes size 
estimates of Zimbabwean FSW populations from studies which span a 15 year period and a 
variety of locations. As a percentage of the female population, the FSW population size varies 
from 2.4% to 18.5%. In 1992 a capture-recapture (CRC) study in Bulawayo estimated there 
were circa 9500 bar-based sex workers, or almost 12000 sex workers, including those who do 
not solicit in bars (152). A similar CRC study in Mutare, estimated that between 1600 and 2000 
women were selling sex over the two weekends of the study (239).  
 
Factors that affect the variability in size estimates include the geographical definition (i.e. 
whether the estimate is based on de jure or de facto46 sex workers), methodological factors 
(including method and location of enumeration, the duration of enumeration), and the 
definition of sex work. The definition of sex work can vary substantially; in Mashonaland West 
sex workers referred to women who accepted money or gifts in exchange for sex (33), while in 
Bulawayo, a narrow definition of sex work excluded women soliciting from streets, homes or 
informal bars and those who trade sex for money and services but do not consider themselves 
sex workers (154). 
 
The following section briefly describes some of the characteristics of sex workers in Zimbabwe, 
and emphasises the data gap that the WR study seeks to address. 
 
                                                          
46
 De jure: legally/officially resident; de facto: present at the time of survey but legally/officially resident 
elsewhere, but see chapter 1 for full explanation of terms 
181 
 
 
Table 4.1: Size and prevalence of female sex worker populations in Zimbabwe aged 15-49  
Location 
Publication 
Year 
Female 
population 
(x1000) 
FSW Population Size 
Enumeration 
Method 
De jure* 
(x1000) 
De facto* 
(x1000) 
Proportion of 
Females aged 15-49 
Urban – Mutare; Watts et al. (239)  1994 66.0 1.6-2.0  2.4-3.0 Capture-recapture 
Urban – Bulawayo; Ngugi, Wilson et al. 
(152) 
1996 173.8 9.5-12.0 
 
5.4-6.9 
Mapping and capture-
recapture 
Border town – Chirundu; Corridors of 
Hope, FHI† (290) 
1999 4.0 0.1 0.3 6.1-18.5 
Mapping 
Border town – Beitbridge; Corridors of 
Hope, FHI† (290) 
1999 10.5 0.5 0.7 4.7-6.6 
Mapping 
Mines, commercial farms - 
Mashonaland West; Cowan et al. (33, 
55) 
2005 2.0‡ 
 
0.4 18.0⁺ 
Ethnographic mapping 
Highway town - Tete and Moatize, 
Mozambique; Lafort et al. (291) 
2010 48.5  4.4 9.1 
Mapping and enumeration 
†Female populaWon size not age constrained; proporWon based on enWre female populaWon 
‡Female populaWon size unavailable; estimate based on Male population size 
⁺Percentage of male populaWon 
*De jure: legally/officially resident; de facto: present at the time of survey but legally/officially resident elsewhere 
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Characterising the FSW population in Zimbabwe 
Existing studies among FSW in Zimbabwe cover a range of geographic loci, including urban 
areas, such as cities (103, 115, 152, 154) or major towns (292), mines and commercial farms 
(33, 155), towns on trucking routes and towns on national borders (290). A recent qualitative 
assessment of sex work, conducted in 2008, also extended into rural areas (62). 
Demographic characteristics 
Zimbabwean FSW share many of the characteristics that have been found in other sub-Saharan 
FSW populations (293). Typically, FSW are young  (median (33) and mean (103, 292) ages tend 
to be between 25 and 30 years), report high rates of marriage dissolution (68% and 67% of 
Harare (103) and Masvingo47 (292) FSW, respectively, were divorced), and report few other 
forms of employment (62). In contrast, bar-based Bulawayo FSW participating in a 2003 study 
were slightly older (31-35 years) and reported lower levels of marital dissolution (42%), but 
higher rates of women who were never married (46%) (154), than bar-based sex work in other 
studies (103, 115). Economic vulnerability, conventionally after marriage dissolution (103), but 
more recently due to prevailing macroeconomic deterioration (62), is typically cited as the 
principal motivator for entry into sex work.  
Sex work behaviours 
Research early in the epidemic, in Bulawayo and Harare, found urban sex work to be divided 
into three sectors, based on where women solicited clients: street-based; home-based; and 
bar-based (103). Subsequent research found the largest sector was bar-based solicitation, 
reported by 80% of sex workers and 82% of clients participating (152). Bars were also the 
dominant location for Bulawayo FSW participating in a 2003 size estimation study: 89% 
reported bar-based solicitation, whereas just 55% and 51% also respectively reported home 
and street loci (154). 
 
In most studies women report participating in sex work for a similar duration; the median 
duration was between 2-5 years for Harare- and mine/farm-based FSW (33, 103, 153), but was 
slightly longer (mean 3-9 years)  among Masvingo sex workers (292). However, reported client 
volume among Harare-based FSW was higher than among FSW in rural provinces  (median: 5-9 
                                                          
47
Masvingo is a provincial town in South-eastern Zimbabwe 
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clients per week, Harare(153); range 0-4 clients per week, mine/farm and provincial town sex 
workers (33, 292)).  
 
Sex work studies consistently found that commercial sex is lucrative relative to other jobs, 
including domestic work (153)48. In 1989 in Harare, earnings were at least four times higher 
than could be earned in other employment (103), and a nationwide qualitative study in 2008 
found that incomes from other jobs were often supplemented with earnings from sex work 
(62). This disparity in earnings between sex work and other available jobs persisted during 
hyperinflation, providing a strong incentive to engage in sex work, even temporarily, to cover 
escalating living costs. One sex worker interviewed for the study in 2008 illustrated the 
desperation: 
 “If I fail to eat because I have no money, I die in one week. If I engage in 
commercial sex to live then at least I will feed myself and my children” (62)  
 
Although these studies were separated by a decade, used different techniques to recruit the 
population and comprise different populations in different geographical regions, it is 
interesting that they share a number of similarities, including age (33, 103, 115, 153, 292), 
marital status (103, 153) and sex work duration (153, 154). Yet, while there may be certain 
characteristics shared by all FSW populations, some characteristics are likely specific to the 
geographical context, and regional variations in FSW populations are likely to reflect 
underlying variations of the population. 
 
The nuanced understanding of what constitutes sex work in a Zimbabwean context which 
result in varying sizes of the FSW population (Table 4.1), combined with a dearth of 
contemporary and rural data on sex work, also challenge the strategic planning of HIV/AIDS 
resources. As Zimbabwe enters a new phase of the National HIV/AIDS Strategy for 2011-2015 
(16), the WR study offers a timely opportunity to clarify the risk of HIV and the size not just of 
conventional forms of sex work (such as bar-based sex work), but also the wider sex work 
community which may be important for HIV transmission in rural areas. 
 
Therefore, the aims of this chapter are: 
1. To evaluate recruitment methods used in the Women at Risk Cohort Study 
                                                          
48
 An appraisal of sex work payments is presented in chapter 5 
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2. To estimate the size of Manicaland’s Women at Risk population 
3. To describe Manicaland’s Women at Risk population 
4. To compare Manicaland’s Women at Risk population to the general population 
5. To determine factors associated with HIV infection among the Women at Risk 
Population   
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4.3 DATA	SOURCES	
4.3.1 Manicaland	HIV/STD	Prevention	Study	
The Manicaland cohort (MC) collects detailed data on eligible adults (15-54 years old) with an 
Individual Questionnaire (see chapter one for an overview of the study methods). Detailed 
sexual behaviours are collected on this survey through an informal confidential voting 
instrument (ICVI) (294). Included in the sexual behaviour section are questions pertaining to 
respondents’ three most recent sexual partners. Respondents are asked to recall the following 
question on sex work, where x refers to the number of the partner (1, 2, or 3): 
“Have you ever given or received money in exchange for sex with this 
person in the last month? Partner [x]”  
 
This question was not present in the survey for rounds 1-2, but was for rounds 3 and 4. Any 
analysis of FSW in the MC will use responses to the above statement using the most recently 
available data, round 4. Thus sex workers in the MC are defined as women who report 
receiving money in exchange for sex in the last month with at least one of her three most 
recent sexual partners. 
 
4.3.2 Women	at	Risk	Cohort	Study		
The Women at Risk cohort methodology is described in detail in Chapter 3. A reminder of the 
study eligibility is provided in Box 4.2. 
  
186 
 
 
 	
187 
 
4.4 DATA	ANALYSIS	METHODS	
In this section, the methods used answer each chapter objective will be outlined under the 
following subsections: overview and rationale; data sources and analysis population; outcomes 
and variable definitions; and statistical methods. 
4.4.1 Objective	1:	Evaluate	the	Women	at	Risk	Methodology	
Overview and rationale 
To appraise how well the study managed to retain individuals and sources of possible selection 
bias.  
• To calculate rates of retention 
• To calculate mortality rates 
• To compare women who migrate outside of the study area, and who are lost-to-
follow-up (LFU) with women who do not 
• To assess possible selection bias by comparing demographic and behavioural 
characteristics of women who were recruited through different methods and those 
who overlapped them  
Data sources and analysis population 
Data used for the first three evaluations were from all three rounds of the WR survey and the 
inclusion criteria related to all eligible women as defined in box 4.2. Databases were linked 
using site number and unique WR identification number, as explained briefly in section 4.3.2 
and in detail in chapter 3. Data used for the last analysis aim were taken from R2 of the WR 
study. 
 
Figure 4.2 indicates how eligible WR were classified for evaluating possible selection bias 
between the different methods. WR were either exclusively recruited through a venue-based 
strategy, recruited through both venue and snowball methods or exclusively recruited through 
snowball.  
Women who overlap both methods are:  
i. Women observed in venues during PLACE or CRC, but who had been recruited through 
a snowball nomination;  
ii. Or women nominated through snowball but interviewed as a PLACE recruit. 
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Women were identified as belonging to the first group by linking PLACE questionnaires to the 
main WR study using unique WR number and site number. Women qualifying as an 
overlapping member under the second scenario were linked by fuzzy matching snowball 
nominations49 to PLACE recruits (who were recruited by PLACE either in R1 or R2) on first 
name, surname, alternative names, and village of residence. 
 
Figure 4.1: Classification of WR into analysis categories to assess possible biases among recruiting methods 
 
  
                                                          
49
 All snowball recruits and FU respondents are asked to nominate up to 10 individuals who meet the 
WR eligibility criteria (see Chapter 3 for details).  
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Outcomes and variable definitions 
Follow-up Rates 
The follow-up rate is defined as the number of women participating in one round who also 
participated in the previous round (Equation 4.1): 
 
 
 =  −   Equation 4.1 
 
Where N is the number of participants, k indicates the round: k=1,2,3 
Where  is the number of participants who are LFU between rounds k and k+1  
Migration 
Some women who were LFU had migrated permanently outside the study sites and these are 
referred to as out-migrants. However, women who were “unavailable” were kept distinct from 
out-migrants because the contacts50 of these women maintained that they were only 
temporarily away. Furthermore, the motivations for moving may be different and as a 
consequence they may have a different mobility profile from those moving permanently. 
Collectively, out-migrants and temporary migrants are referred to as migrants. 
Mortality Rate 
Crude mortality rate (CMR) may be defined as total number of deaths per 1000 people per 
year (Equation 4.2) (295). This was calculated as the number of deaths, among eligible recruits 
from R1 or R2, recorded when they were followed-up for interview, at R2 or R3 respectively. 
New recruits from R3 were excluded from the denominator. All women who were LFU, but 
whose whereabouts were known, either by the key informants, or their nominated contacts, 
were included in the denominator. Women whose whereabouts were unknown, at either 
round of follow-up, were excluded from the denominator (n=23 across follow-up rounds).  
 
 
  = 	 !	"#$ℎ&	#' &&	1 − 2* $#+	, 	1 − 2 × 1000 Equation 4.2 
                                                          
50
 Participants were asked to provide the details of up to two contacts whom they trusted and who 
would know about their whereabouts should they be unavailable at the time of follow-up (see Chapter 
two). 
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Statistical methods 
Dichotomous and categorical variables were tested with chi-square tests, unless cell numbers 
were less than 10 when Fisher’s exact test was used. Continuous variables (e.g. age and 
residential duration) were compared across groups using Wilcoxon rank sum (for two groups) 
or Kruskall-Wallis tests (for when the number of groups was >2) due to non-normal 
distributions (296). For preliminary analyses, and to look for initial relationships between 
variables, spearman’s rank correlations were used. 
 
A log-binomial analysis was conducted, adjusted for age and residential location (study site), to 
assess the relationship of various socio-demographic characteristics (explanatory variables) 
with migrant status (outcome), which was coded as a binary variable. The log-binomial was 
chosen to aid interpretability of the outcome as the proportion in the migrant category was 
>0.10. Factors that were significant at an alpha level of <0.1 in univariate analyses were tested 
in the adjusted analysis. 
 
4.4.2 Objective	 2:	 Estimate	 size	 of	 Manicaland’s	 Women	 at	 Risk	
population	
Overview and rationale 
Estimating the size of the FSW population is critical for the understanding dynamics of HIV 
transmission in mature epidemics and for proper allocation of resources to reduce new 
infections. Misclassification of sex work due to inappropriate defintions can result in an 
underestimation of the size of the sex worker population. This analysis seeks to compare the 
size of the sex worker population under different definitions and methods used to recruit sex 
workers. The implications for transmission dynamics and public health interventions will be 
discussed. The specific aims of the analysis are: 
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• Estimate the FSW population 
size using a UNAIDS definition 
(see Box 4.3 for inclusion 
criteria) 
• Estimate the FSW population 
size using a transactional sex 
definition (Box 4.4 for inclusion 
criteria) 
• Evaluate CRC in rural populations 
 
In evaluating the relative benefits of the 
methods used, this analysis provides 
sizes stratified by method of recruitment 
and evaluates the overlap between the 
methods to examine any bias. Finally, the 
CRC size estimate was compared with that enumerated through the PLACE method, to validate 
the CRC estimate and method as a means to enumerate the population size.  
 
Data sources and analysis population 
In September 2009, some months prior to the initiation of the WR study, an adult census was 
conducted in preparation for a trial of cash transfers. The baseline census provides the 
denominator for all estimates of the prevalence of the WR population relative to the female 
population. The total population across all four women at risk study sites was approximately 
12000 individuals aged 18-97 inclusive, ranging from under 2500 in the least populous site to 
over 3500 in the largest, of which 56% were females.  
 
The WR size estimates are based on round 2 of the WR study and do not include women who 
out-migrated between round 1 and round 2. Since data from the PLACE surveys and CRC 
surveys were entered in separate databases, these were linked to the main database using site 
number and unique WR identification number were used, as explained in chapter 3. In some 
cases in the CRC, WR identification numbers were not provided and therefore, these women 
were linked to the main WR database by: 
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1. Precise first and surname and complete match on month and year of birth  
2. Precise first and surname and village of residence and year of birth where month is 
incorrect or missing 
3. Matching by very close name (one letter wrong) and precise month and year of 
birth match and village of residence match.  
4. Precise first and surname and village of residence match, complete match on 
month of birth and ± 2 years for year of birth. 
 
Figure 4.2 indicates how eligible WR were classified for estimating the size of the population. 
Size estimates were calculated for three populations: those that could be exclusively recruited 
through a venue-based strategy, those that are recruited through both venue and snowball 
methods and the population that is exclusively recruited through snowball. The distinctions are 
made to expand on and contribute to the previous objective for contrasting the different 
methods.  
 
Figure 4.2: How the WR population is stratified by method of recruitment for both analysis (first row) and 
population size estimates (second row). For the purposes of analysis, those in the dashed purple box - the PLACE 
and overlap WR - are analysed together as venue WR – see text for details. 
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The exact definition of UNAIDS sex work variable in the WR database is provided in Box 4.3 but 
in brief it is defined as WR who: 
• EITHER openly regularly or occasionally has sold sex in the last 6 months  
• OR reports in the ICVI section receiving money or goods for sex at with either of her 
two most recent commercial sex partners in the last 31 days  
 
Outcomes and variable definitions 
The UNAIDS definition of sex work (Box 4.1) was used to determine which WR participants to 
include for estimating the population size (see Box 4.3 for inclusion criteria); use of a standard 
definition provides the opportunity for more meaningful comparisons with similarly defined 
populations in other regions. This was contrasted with a broader definition of transactional sex 
that has been used in other settings (Box 4.4 for inclusion criteria).  
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Crude sex worker population size estimate 
The recruitment strategy aimed to capture a census of the FSW population, thus the size of the 
FSW population was calculated as a simple proportion of the number of resident females 
resident in the same villages. The total female population aged 18-54 years living in WR project 
areas using data collected through a complete adult census of Manicaland project sites was 
conducted in 2009 (Laura Robertson pers. comm.). Overall and area-stratified population 
estimates were calculated. The areas were divided into rural and urban populations; rural 
areas correspond to SFA and RTC, while urban areas include the rural towns and commercial 
estates. The sites were thus clustered according their socio-economic context, those that were 
most similar were grouped together (281). 
Estimating the population size by Capture-recapture 
Chapman’s formula for capture-recapture (CRC) in small populations (233), given in chapter 3, 
was used for calculating the CRC estimates: 
 
 /0 + 120 + 120 + 12 3 − 1 Equation 4.3 
 
Where n1 is the population enumerated in the first capture round; n2 is the population 
enumerated in the second capture round; m2 is the number of n1 individuals that were also 
enumerated in n2.    
An approximate unbiased variance estimate proposed by Seber (233) was used to derive the 
confidence interval (296): 
 
 95%	CI = N	 ± 	1.96=01 + 1202 + 1201 −2202 −2202 + 12	02 + 22  Equation 4.4 
 
Logistical constraints meant that the R3 estimates were only taken from half the study sites. To 
enable a more direct comparison across study rounds, a restricted R2 estimate has been 
calculated which considers only the sites that were available to calculate the R3 size. 
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Evaluation of capture-recapture method 
The mathematics underpinning CRC estimates require a number of assumptions to hold for the 
estimate to be an accurate reflection of the true population size (see Chapter 3). In this 
section, the methods used to test how well these assumptions are met by the estimate are 
outlined.  
 
1. Independence/equal catchability 
Ideally in a randomly mixing population, the probability of being in one capture will be 
independent of the probability of appearing in another capture. This independence 
assumption underpins the Petersen method (see chapter 3 for explanation) of CRC size 
estimation. Without a true sampling frame, this has been calculated elsewhere (154) as 
the ratio of the number of recaptures to the total number of second round captures, 
henceforth referred to as the catchability.  
 
One sex worker study implementing CRC suggested that a ratio of at least 30% should be a 
target (231). A recent review of CRC suggested a more conservative 15% ratio (297). The 
consequence of having higher ratios is that this narrows the confidence interval around 
the estimate (i.e. enhance precision) but do not assess the accuracy of the estimate. 
 
To gain some insight into the probability of finding individuals in the second round given 
their appearance in the first round, women were asked about their socialising habits with 
respect to the business centre they were found in on a particular night. By asking this 
question it is possible to gain insight into the movement of the population between 
business centres and, therefore, an idea of the mixing behaviour of the population with 
respect to business centre (BC). If a proportion of women repeatedly visit the same BC in a 
month, while others vary their choice of BC, this would indicate a heterogeneously mixing 
population. An approach suggested by a number of authors to account for heterogeneous 
mixing is to stratify on the possible source of dependency (e.g. the BC), and to sum 
stratum-specific estimates (298, 299). Alternatively, if more than 2 captures are made, log-
linear or logistic models can be used to account for the covariates which may be the 
reason for the heterogeneous mixing (300). 
 
There were three checks to reduce misclassification of individuals as recaptures: a) 
identifying information such as date of birth and education were used to match 
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individuals; b) women were asked to produce a health leaflet or whether they recognised a 
copy; and c) they were then asked how and where they received the leaflet if they 
positively identified it. Information on where individuals received their leaflet helped 
assign recaptures to the correct business centre and therefore site. 
2. Each capture is random 
A key assumption is that the population mixes randomly, however since earlier reports 
suggest that a number of FSW do not operate in bars, the “captures” can only be 
considered representative of the venue-based population. Another important requirement 
is that each individual has equal probability of capture. Prior mapping identified that the 
population in venues is small therefore, all women socialising on-site were approached for 
CRC interview51. Since we were focusing on business centre venues, the population size 
estimates are only valid for the villages serviced by these business centres and therefore 
the population size of the venue population relative to the female population is calculated 
using census data from the same villages. 
3. Closed population 	
The mobility of the population outside and into the site will determine whether this 
assumption is met 
4. Mark integrity 
Ensure that there is no loss of tags by providing memorable token that has high user-
acceptability, is easily remembered, but is not monetarily valuable52  
 
The CRC was compared with an enumeration estimate and the census captured during PLACE. 
This is calculated as the average number of women counted socialising in each business centre 
per night. Enumerations were made during PLACE and were independent of CRC 
implementation.  
 
Statistical methods 
Count data was treated as a Poisson distributed variable to derive exact confidence intervals. 
Statistical tests were not performed for this objective. 
                                                          
51
 This process is described in chapter 3, but it takes brief information on socliasing habits and 
movement habits with key dmeographci information. Delivery of the questionnaire took between 1-5 
minutes (according to the times recorded in the CRC log-books) 
52
 If an item is monetarily valuable, it may engender dishonest reporting and lead to double-counting 
(231) 
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4.4.3 Objective	3:	Describe	Manicaland’s	women	at	risk	population	
Overview and rationale 
Chapter two identified a range of forms of sexual exchange, but broadly these can be 
dichotomised into those that recruit in bars and those that recruit elsewhere. The delineation 
derives primarily from the distinction between women who have decided to operate openly 
versus those that operate clandestinely. The division is relevant for future research interests, 
particularly since the location-based methods in rural areas, even if they are not explicitly 
directed at drinking venues, will typically identify only visible FSW. The classification is also 
programmatically relevant because methods suited to “registered” FSW53, are unlikely to be 
appropriate for women engaging in sex work clandestinely and occasionally.  
 
Specific aims are therefore: 
• To characterise motivations for entry into sex work among venue and non-venue FSW 
• To compare demographic, economic and behavioural differences between venue and 
non-venue FSW. 
Data sources and analysis population 
Data from round 2 only was analysed for this objective because this comprised the most 
complete dataset at the time of analysis (round 1 missed some covariates and round 3 was 
unavailable). Only women who responded affirmatively to at least one of the statements in 
Box 4.4 were eligible for inclusion in analyses. These women comprise WR who have recently 
been or are currently active as WR. 
 
Figure 4.3 outlines how the women at risk population is stratified for analysis, on the basis of 
whether they meet men in drinking places to have sex with or not: hereafter referred to as 
venue and non-venue WR, respectively. Broadly, this divides the WR population along method 
used to recruit them. However, to account for differential timing of the snowball and PLACE, 
women who could have been recruited through PLACE procedure but were not, i.e. women 
who were observed in venues during PLACE or CRC, but who had been recruited through a 
snowball nomination, were also defined as venue WR. Women, who reported that they 
                                                          
53
 “we are registered because we are well known, we are even known by the police that we are 
commercial sex workers”, SW rural town 
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currently meet or in the last year met men in beer halls to have sex with them, are also 
included in this category.  
 
Figure 4.3: How the WR population is stratified for analysis by method of recruitment.  
 
Outcomes and variable definitions 
Type of sex work (venue based or non-venue based) defined the two populations for 
comparison. 
Statistical methods 
For preliminary analyses, and to look for initial relationships between variables, spearman’s 
rank correlations were used. When comparing between venue and non-venue WR, 
dichotomous and categorical variables were tested with chi-square tests, unless cell numbers 
were less than 10 when Fisher’s exact test was used. Continuous variables (e.g. age and 
residential duration) were compared across groups using Wilcoxon rank sum (for two groups) 
or Kruskall-Wallis tests (for when the number of groups was >2) due to non-normal 
distributions (296).  
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4.4.4 Objective	4:	Compare	Manicaland’s	Women	at	Risk	population	to	
the	general	population	
Overview and rationale 
A key question for sex work research is the ability for general population surveys to measure 
the size of FSW populations and associated risk behaviours. The size question was addressed in 
objective two; objective four explores the differences in self-reports of risk behaviours. Initial 
comparisons focus on cross-sectional data and analyses the contrasts; the second comparison 
between the surveys contrasts self-reports of sexual behaviour on each survey from women 
who are present on both. The specific aims are: 
• To compare the WR population with a similarly defined FSW population from a general 
population cohort 
• To compare responses on a targeted sex worker survey with responses on a general 
population survey among women who are present in both. 
Data sources and analysis population 
Comparing FSW populations 
The analyses are conducted on a sub-group of the WR population that is approximately 
commensurate with the Manicaland definition: a sexually active woman (who has ever had 
sex) aged 18-54 years who reports receiving money in exchange for sex in the last month with 
either of her two most recent partners (see Table 4.2 for details). As the WR study R2 
questionnaire collects data only on the two most recent sexual partners, for comparability, it 
was necessary to apply this restriction also to the Manicaland women.  
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Table 4.2: Definition of sex work for comparing sex workers in the Manicaland cohort with those in the WR study 
 
Linked records 
The most recent available round of the MC for linking was R4 which ended approximately two 
years prior to the start of the WR cohort. Therefore, since the number of matches was 
anticipated to be low, given the mobility of the population, linking was attempted for all 
women who had given prior consent.  
 
Matching of records was by: 
a) Precise first and surname and complete match on month and year of birth  
b) Precise first and surname and village of residence and year of birth where month is 
incorrect or missing 
c) Matching by very close name (one letter wrong) and precise month and year of birth 
match and village of residence match.  
d) Precise first and surname and village of residence match, complete match on month of 
birth and ± 2 years for year of birth. 
 
To reduce the period between the two surveys and to minimise the bias from ceasing sex work 
prior to the WR survey, the earliest available responses from the WR population were used for 
comparison. Sensitivity of the level of underreporting of sex work and other behaviours was 
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explored by comparing the responses given at follow-up of individuals that completed both R1 
and R2 of the WR survey.  
 
Outcomes and variable definitions 
Comparing FSW populations 
A number of modifications to existing variables were necessary to provide sufficiently similar 
data for comparison between the WR study sex workers and Manicaland cohort (MC) sex 
workers. Only MC women who dwelled in one of the four WR study sites were eligible for 
comparison and the age range was restricted to 18-54 years to minimise age and geographical 
differences between the surveys. The age and geographical distributions of FSW in both 
surveys were contrasted and the differences in HIV prevalence discussed in the context of 
these results. 
The number of partners in the last month is not available directly on the WR survey and was 
constructed as a discrete variable from number of partners they report in the last two weeks; 
the variable was analysed as a categorical variable (0,1,≥2 partners) to minimise differences 
which are more likely to occur in the tail of the distribution and therefore influence average 
values.   
Marriage is similarly defined in both surveys and refers to respondent-defined marriage, long-
term relationships of at least a year’s duration, and cohabiting relationships; marital status 
thus refers to current relationship status with respect to the most recent “marital” partner. A 
subtle distinction in the definition of marriage on the WR survey – which restricts cohabiting 
relationships by whether the partner has the same rights as a husband54 – may generate 
slightly more “never married” responses in the WR survey. 
 
Occupation was coded as formal, informal, or unemployed to be comparable across surveys. In 
the MC, but not the WR, the formal sector includes construction (0.8% of all women in the 
relevant sites and age bracket) and police/army employees (0.2%); in the WR but not the MC 
                                                          
54
 It was acknowledged by BRTI sociologists that “mapoto” cohabitations were accompanied by such 
husband rights as expectation of faithfulness from the woman, demand for them not to work, while the 
husband was expected to financially provide for his family (40), or “sexual rights” (41). The distinction in 
rights between cohabitation and marriage is over “reproductive rights” (41)  
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the informal sector includes domestic work and sex work, which were therefore reclassified as 
unemployed on the WR survey. 
Linked records 
The level of self-reporting of sex work – defined according to Table 4.2 – on the MC survey and 
the WR survey was compared among linked women.  
Underreporting is estimated using equation 
 
>?@>?@ + >? + >?@@ Equation 4.5 
Where FSW10 refers to women who reported sex work on the WR survey but not the MC; 
FSW11 refers to women who report sex work on both surveys; FSW00 represents women who 
neither report sex work on the WR survey nor the MC. 
Since the targeted FSW survey (WR survey) is being used as a “gold-standard”, the analysis is 
concerned only with reports of sex work on the WR but not the MC (i.e. reports of sex work on 
the MC but not the WR, FSW01, are not considered). 
 
To minimise reporting differences in FSW between the two surveys, the closest responses in 
time were used for the primary analysis; if women were present in both R1 and R2 of the WR 
survey, their R1 responses were used in primary analyses. The sensitivity of using R1 instead of 
R2 responses, among women who were present in both WR study rounds, on the level of 
underreporting of behaviours was assessed by comparing these women’s R1 and R2 
responses. 
 
The intervening period of two years between surveys may also cause the level of 
underreporting to be inflated if women started sex work after the MC. Sensitivity of the 
underreporting estimate was assessed by excluding women whose age, when interviewed for 
the MC, was two or fewer years than reported age of sexual debut, under the assumption that 
women could not report FSW on the MC survey if they had not initiated transactional sex: 
 
 exclude FSW if 	#AB 	≤ 	 #DE 	+ 2	F#& Equation 4.6 
 
Where aMC is age at MC interview and aTS is age at transactional sex debut. 
A margin of two years was chosen because age-at-event reporting is unreliable (224). 
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Various sexual behaviour variables were also compared. The time separation may mean that 
behaviours have substantially changed between the surveys. The differences in responses are 
analysed in section 4.4.4 and are interpreted in light of evidence that self-reported risk 
behaviours in R4 of the MC general population survey had substantially increased since 2006: 
among women the prevalence of multiple partnerships and casual partners had increased, and 
the prevalence of women reporting new partners in the last year had also risen. This has been 
accompanied by an increase in incidence of HIV in women from 1.1 per 100 person years to 1.4 
per 100 person years between rounds (Simon Gregson pers. comm.). Consequently, any 
difference observed is likely to be lower than what may be expected had the economic crisis 
not substantially worsened during R4 of the MC survey.  The variables that may be subject to 
such changes and that were analysed were: the number of current sexual partners, number of 
sexual partners over the previous month, self-reported STI, condom use at most recent sex, 
ever visiting beer halls.  
 
The differences in the meaning of these variables between the surveys are displayed in Table 
4.3. Some variables are directly comparable (condom use at most recent sex, self-reported STI) 
because the questions are identical. Variables where the meaning is slightly different are 
biased in favour of reporting greater numbers on the MC i.e. will reduce the underreporting 
bias between the two surveys. For example, the number of current sexual partners: for 
comparison, the WR responses are restricted to partners with whom women had sex with in 
the 12 months prior to survey (and at R2, expect to have sex with in the next three months). 
Moreover, the MC refers to all partners, while the WR study refers only to long-term partners, 
but neither casual nor regular partners.  
 
There are some time-independent responses such as age of sexual debut. However, since this 
is a sensitive question but also subject to recall bias (224), a non-sensitive marker –age of first 
marriage – was also compared to assess the reliability of such responses (i.e. how much they 
suffer from recall bias).  
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Table 4.3: Differences in meaning of the variables between the MC and WR surveys which were used to identify if 
women underreport risk behaviours on general population surveys compared to targeted sex worker surveys. 
Variable Manicaland Cohort (MC) Women at Risk study (WR) 
Number of current 
sexual partners 
Number of partnerships you consider 
yourself to be in a relationship 
currently 
Number of long-term relationships ≥ 12 
months, with whom they had sex within 
the last year and (at R2 only) expect to 
have sex with in the next three months. 
Number of sexual 
partners over the 
previous month 
How many different partners have 
you had sex with in the last month? 
How many different clients/partners 
have you had sex with in the last two 
weeks? 
Self-reported ever 
STI 
Composite of self-reported ever 
discharge and ever genital sores. 
Composite of self-reported ever 
discharge and ever genital sores. 
Condom use at most 
recent sex 
Number of acts of sex with most 
recent sexual partner in last two 
weeks / Number of times used a 
condom throughout with most recent 
sexual partner in the last 2 weeks 
Number of acts of sex with most recent 
sexual partner in last two weeks / 
Number of times used a condom 
throughout with most recent sexual 
partner in the last 2 weeks 
Condom use at most 
recent sex (among 
paying partners) 
As above but restricted to partners 
from whom women received money 
for sex 
As above but restricted to partners 
from whom women received money for 
sex 
Ever visit beer halls Composite binary variable taking 0 if 
never, 1 if ever. Takes 1 if response 
≥1 to “How many times have you 
visited a bar or beer hall in the last 
month?” If zero, takes 1 if affirmative 
response to “Did you ever drink 
alcohol at beer halls on a regular 
basis?”, takes zero otherwise. 
Binary variable from question asking 
“Have you ever in your life been to a 
beer hall or other public drinking place 
to meet men to have sex with?” 
 
Statistical methods 
Comparing FSW populations 
When comparing two different populations, there are likely to be underlying differences 
between them - e.g. from recruitment differences – which can confound variables of interest, 
such as HIV prevalence. Standardisation is one method that can control for different age and 
geographical distributions of FSW between the studies. Indirect standardisation is not 
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appropriate in this case, as the rates of HIV differ across age groups and across geographical 
areas. However, the number of FSW in the WR study sites was too small to permit fine 
stratification for direct standardisation (direct standardisation estimates can be unstable if the 
number of cases in each strata are too small, <10). 
Thus the interpretation of the difference in HIV prevalence is limited because the numbers 
were too small for adjustment of confounding factors such as age and geographical residence.  
Linked records 
For quantitative variables, paired non-parametric methods were used. Upon visual and 
statistical assessment, all continuous data were found to be non-normal. Visual tests included 
Quantile-Quantile (QQ) plots, and histograms; the Shapiro-Wilk test was used to statistically 
test for normality (296). All quantitative variables were analysed using Wilcoxon signed rank 
test (296). 
 
4.4.5 Objective	5:	determine	factors	associated	with	HIV	infection		
Overview and rationale 
To identify independent risk factors for HIV infection  
Data sources and analysis population 
Data from R2 of the WR was used for this analysis. The population was restricted in the same 
way described for objective 3. 
Outcomes and variable definitions 
In the interests of interpretable findings and to allow for non-linear relationships with logit HIV 
(e.g. age) continuous variables were grouped into categories either used in Manicaland 
publications where possible or used in Zimbabwe DHS (ZDHS). 
A number of variables were formed from responses given in the questionnaire. The number of 
commercial sexual partners in the last 2 weeks for example, was created from adding together 
the number of cash-per-encounter and credit commercial sexual partners. Variable data 
quality meant that for a small number of cases, the total number of commercial sexual 
partners exceeded the overall number of partners in the last 2 weeks. In this case, the overall 
number of partners in the last 2 weeks became the maximum.  
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The number of non-commercial partners in the last 2 weeks was then created from taking the 
total number of partners minus the number of commercial partners.  
Early age of sexual debut is a concern particularly because a number of studies have found 
young age of sexual debut to be a risk factor for HIV. Age of sexual debut in the ZDHS uses 4 
categories: <16, 16-17, 18-19, >20. For this analysis we focused on early sexual debut and 
therefore chose to dichotomise on the lowest age category: <16 and ≥16. Although debut of 
transactional sex was slightly later on average than sexual debut (section 4.4.3) sufficient 
women reported starting sex work younger than 18 to meet the criteria of at least 10 cases in 
each category so age of sex work initiation was dichotomised as <18 and ≥18. There is no 
standard for categorising the duration of sex work so duration was divided into tertiles. 
Statistical methods 
Descriptive statistics 
Dichotomous and categorical variables were tested with chi-square tests, unless cell numbers 
were less than 10 when Fisher’s exact test was used. Continuous variables (e.g. age and 
residential duration) were compared across groups using Wilcoxon rank sum (for two groups) 
or Kruskall-Wallis tests (for when the number of groups was >2) due to non-normal 
distributions (296). For preliminary analyses, and to look for initial relationships between 
variables, spearman’s rank correlations were used. 
Multivariable modelling: Independent risk factors for HIV infection 
Model choice 
Data where the outcome is binary may be modelled using linear regression models 
(generalised linear models) using a number of different approaches. The principal concern for 
these models is how to transform non-linear outcome data into a continuous form that can 
benefit from linear regression attributes. The first proposal is the log-binomial model where a 
binary variable is modelled as a log-binomial distribution. Transforming p to a continuous scale 
(the log scale) that extends from 0 to infinity.  
 
 ln I = 	J@ + JK + JK…JK Equation 4.7 
 
The advantage of log-binomial (or log-linear) models is the intuitive interpretability of the 
coefficients. For every log unit increase in a risk factor there is a commensurate increase in the 
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risk of disease relative to uninfected individuals. The difficulty for log-binomial models is that it 
is unbounded at the higher end which poses problems for maximum likelihood estimation for 
the model coefficients. For outcomes where the proportion is close to 1 or if the upper 
confidence interval is close to 1, a particular concern with this data, the log of the proportion 
can be too high for the maximum likelihood estimate to converge, a frequent problem with 
continuous covariates. Secondly, estimates become unstable (hence less likely to converge) 
when multiple covariates are tested. For these reasons a commonly used alternative is logistic 
regression. This is similar to the log-binomial in that it models the outcome as a binomial 
distribution but it uses a different transformation of the outcome: the logit link function. The 
logit is the natural log of the odds of the outcome, where p is probability of the outcome. 
 
 ln M I01 − I2N Equation 4.8 
 
This supersedes the log binomial model in cases where the outcome is rare because the logit 
function scales the values of the outcome from 0 to 1 which makes the maximum likelihood 
estimation less troublesome. The downside of the logistic generalised linear model is that the 
outcome is in the odds ratio for the disease in the exposed versus the unexposed. At low 
disease frequencies (<10%) this approximates the relative risk but above this level they diverge 
substantially. Moreover the non-collapsibility of the odds ratio has attracted criticism of its use 
as an effect measure (301). Consensus is divided and logistic regression continues to be a 
commonly used method to test association of HIV seropositivity with multiple risk factors (302) 
even among groups with higher than 10% prevalence for HIV (193, 303-305).  
 
Model building 
Tests of association were performed using a logistic regression framework to generate 
unadjusted odds ratios. Binary or categorical candidate risk factors were first assessed using 
contingency tables to identify cells with fewer than ten infected or uninfected women. Where 
this was a concern, neighbouring groups were collapsed and in some cases were regrouped 
according to another specification (306). Average statistics for continuous variables are 
presented in the text as a mean and 95% confidence interval where the variable is normally 
distributed, otherwise median and interquartile range (IQR) are given. 
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Variables were grouped into three groups: general socio-demographic and economic variables, 
general behavioural variables and behavioural variables that were answered for the most 
recent partner using the ICVI (294).  
 
Socio-demographic and economic variables that were associated with HIV in univariate 
analysis (p<0.20) along with variables of known association were candidates for the 
multivariable logistic regression model (301, 306, 307). They were retained in the model only if 
independently associated with HIV seropositivity (p<0.20) after adjusting for other variables. 
Next the association of HIV infection with behavioural variables adjusted for the core set of 
socio-demographic and economic variables was then assessed. Behavioural variables that were 
independently associated (p<0.20) after adjusting for each other and the core set of socio-
demographic variables were retained in the model (model 1).  
 
Finally, a separate model, containing model 1 covariates and significant behavioural variables 
with the most recent sexual partner, was assessed following the same process (model 2). Two 
separate models were built, because it was not possible to adjust for knowledge of HIV status. 
Since this has been shown to strongly determine subsequent risk behaviour, it is important to 
assess the independent risk factors firstly without recent sexual behaviour, and secondly with 
recent sexual behaviour. 
Missing values  
A complete case analysis was performed such that only individuals with complete data for 
variables that were selected in the multivariable model were included. All data analysis was 
conducted in Stata 11 (308).  
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4.5 RESULTS	
4.5.1 Objective	1:	Appraising	the	Women	at	Risk	Methodology	
Study coverage  
The Women at Risk study ran from March 2010 to July 2011 and comprised three rounds of 
data collection. Each study round lasted approximately 6-8 weeks including breaks and time 
off for staff. As an example of how the timing of the different modes of data collection were 
organised, a sample Gantt chart from one round of data collection can be found in Chapter 3 
section 3.3.6. Table 4.4 describes the recruitment and retention of individuals across study 
rounds. As this was an open cohort, women were also recruited in each round of follow-up. In 
round 1 the study recruited 654 individuals, 8 of whom after consultation with senior BRTI 
supervisors were known to be ineligible55 and 1 whose age when calculated from her birthdate 
was 17 (she had said she was 18) which left 645 individuals (Table 4.4).  
 
 
 
                                                          
55
 This will be discussed further in the limitations section at the end of the chapter 
Table 4.4: Number of individuals recruited at each round of data collection. The per round follow-
up (FU) rate has been calculated. 
210 
 
By the second round, 5 women had died (0.77%), 7 refused interview (1.1%), 31 did not appear 
for interview (4.8%), 47 had out-migrated (7.3%) and another 47 were temporarily away (Table 
4.5). Of the 645 follow-up women, 473 were successfully interviewed, a rate of retention of 
73%. An additional 162 women were recruited, 2 were 17, and one failed to show for 
interview, leaving 159 eligible individuals. By round 3, the number of follow-up (FU) 
respondents had reduced to 440 individuals. Therefore just 440/807 (54.5%) of women were 
interviewed at round 3 who were recruited at R1 and R2. Considering the closed cohort, just 
49% of those recruited at R1 were retained and interviewed at R3. Table 4.4 identifies a high 
proportion of “non-migrant missing” individuals whose reasons for unavailability are described 
in Table 4.5. 
 
Table 4.5: Reasons why some FU respondents at R2 and R3 were unable to be interviewed 
Reason for missingness Round 2  Round 3  Total 
n=162  n=165  n=292 
n (%)
1 
 n  (%)
1 
 n (%)
2 
Unavailable (away) 47 7.3  67 10.4  114 14 
Did not show 31 4.8  37 5.7  68 8.4 
Refused 7 1.1  19 2.9  26 3.2 
Deceased 5 0.77  3 0.46  8 1.0 
Out-migrated 47 7.3  30 4.6  77 9.5 
Not eligible 5 0.77  2 0.31  7 0.87 
Whereabouts unknown 6 0.93  3 0.46  9 1.1 
Sick/hospital 0 0  6 0.93  6 0.74 
Other 14 2.2  3 0.46  17 2.1 
         
1
Percentage of FU respondents from the previous round 
2
Percentage of FU respondents from both 2 previous rounds 
FU = Follow-up 
 
 
Unavailability did not translate into permanent out-migrant status as the reasons given to the 
research team for respondents being “unavailable” included attending funerals and weddings, 
travelling to hospitals/clinics, trading and visiting relatives. However, just 3 individuals who 
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were unavailable at R1 were subsequently interviewed at R3. A common feedback complaint 
particularly in the town was that the incentives were no longer preferable.56 
 
Outward migration from the study area, confirmed by the respondents’ contacts, contributed 
to 81 losses to FU, or 13% attrition across the three rounds (73 from the original cohort – 
which is 11% attrition). In contrast, more temporary migration (those that are unavailable 
because they were away at FU) contributed to an additional 105 or 13% loss from three rounds 
(or 97 from the original cohort – 14% attrition). The next section will examine the migrants in 
more detail. 
 
The mortality rate of the population per round was 1% (1 significant figure). A crude mortality 
rate for this population is therefore 10.6 deaths per 1000 years of exposure (women aged 18-
75) and the median age at death was 35 years (IQR: 32-43). Although the cause of mortality is 
not known, all the deceased were HIV positive.  
PLACE method 
Round 1 
Over a total of 9 days of PLACE, an aggregate total of 245 women were reported socialising on 
site (including double counts), 68 of whom declined to be interviewed - a refusal rate of 28%. 
Of the 177 individuals who accepted interview, 36 could be identified as duplicates, therefore, 
approximately 159 unique individuals accepted interview during PLACE (assuming the same 
rate of duplication across the total number of socialising women, including refusals, gives a 
total of 195 unique women over 9 days of PLACE). The aggregate interview:refusal ratio is 
approximately 3:1.  
It should be noted that in R1 PLACE was predominantly focused in the town central business 
district which provided 193 individuals, 51 of whom refused interview (26%), including 
duplicates. The number of duplicates in the women who did not refuse interview was 20%, 
which applied to the total number of socialising women would give 174 unique individuals 
(plausible range 153 – 19357) in the town central business district alone.  
Round 2 
                                                          
56
 This will be discussed in the limitations section of chapter 7. 
57
 The maximum of the plausible range assumes that all individuals are unique, i.e. failure of duplicate 
search, and the minimum of the range assumes that all those who refuse are duplicated once at the rate 
for women who did not refuse  
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An aggregate total of 73 women and 190 men (including double counts) were reported 
socialising on site over 8 days of PLACE. There were 30 interviews and 6 refusals, an interview 
rate of 41% or an aggregate interview:refusal ratio of 4:1.  
Round 3  
During R3, a total of 14 days of PLACE were conducted. Over these days 409 women and 1339 
men were counted (including double counts) giving an aggregate m:f ratio of just over 2:1, 
though this was heterogeneous over the different areas. Of the 409 women, 132 (32%) were 
not eligible for interview, 83 (20%) were recognised as current respondents and therefore not 
interviewed58, 46 (24% after accounting for non-eligible and recognised women) refused to be 
interviewed with the rapid questionnaire, 50 (26% after adjusting for non-eligible and 
recognised women as before) agreed to be interviewed on site and 16 (3.7%) asked for an 
appointment and were interviewed the following day. This gives an aggregate interview to 
refusal ratio of approximately 1.5:1.  
Migration 
The principal destinations for individuals who out-migrated from the study sites were major 
cities including Harare, Bulawayo and Mutare town. The second most common destination for 
women between R1 and R2 (March-October 2010) was to another country whereas by May 
2011 this was the fifth most commonly reported destination of choice (Table 4.6). Movement 
to mines was reasonably common; this was the third most commonly reported destination in 
R1-R2 (more common than movement to Mutare) and jointly third in R2-R3; the destination 
among all but one of those moving to mining areas across both rounds was the Marange 
diamond mine59. Regional migration was common with 27% reporting movement to another 
location within Manicaland province between R1 and R2 and 46% between R2 and R3.   
  
                                                          
58
 Feedback from R1 indicated that repeat visits to the same women results in interview fatigue and 
eventually avoidance (see chapter 3 section 3.) 
59
 According to news reports the diamond mine had attracted many international diamond traders and 
many illegal diamond miners(309). Anecdotally, in qualitative work, women reported going to other 
mining areas in Mozambique for 3-6 months or even as long as a year; it is plausible that the diamond 
mine had a similar attraction for WR members. 
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Table 4.6: Migration destination of out-migrants 
Destination 
R1-R2  R2-R3 
Number Percent  Number Percent 
Major city
1 
15 27  11 31 
Towns 6 11  8 23 
Mines 7 13  4 11 
Growth point 2 3.6  1 2.9 
Rural 6 11  1 2.9 
Commercial Farms/estates 1 1.8  4 11 
Other
 
2 3.6  - - 
SA, Mozambique, Zambia 8 15  3 8.6 
Destination unknown 8 15  3 8.6 
Total 52 99*  35 99* 
* Total less than 100% due to rounding     
1
Harare or Bulawayo    
Migration between R1 and R2 
Table 4.7 describes a cross-sectional comparison of various characteristics of individuals who 
had migrated by R2 with those who were followed up.  
 
Out-migrants and those unavailable to FU (referred to collectively as migrants) were younger 
on average than non-migrants: median age for non-migrant women was 34 years compared to 
27 years for migrants (Wilcoxon rank-sum test, p=0.0001).  HIV prevalence was higher among 
non-migrants (48%) than migrants (37%) but was only significant in the comparison between 
non-migrants and migrants (Pearson chi-squared, p=0.03), but not in a three-way comparison.  
Non-migrants also reported living in their current residence for longer: 29% of R1-R2 non-
migrants had lived in their current residence for less than 5 years compared to 55% and 49% of 
out-migrant and unavailable women, respectively (Pearson chi-squared, p<0.0001). Migrants 
are also more highly educated – 76% had received some secondary education versus 62% of 
non-migrants (Pearson chi-squared, p=0.003) – and have higher number of sexual partners in 
the past 2 weeks compared to non-migrants (mean for migrants vs. mean for non-migrants: 
1.9 vs. 1.5; Wilcoxon rank-sum test, p=0.0013). More migrants than non-migrants reported 
travelling outside of their current residential locale to sell sex but this difference was not 
significant. 
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Sexual behaviours among women unavailable to interview were more akin to conventional sex 
work behaviours than out-migrant and non-migrant women: compared to out-migrant 
women, more unavailable women reported their occupation as sex work (16% vs. 3.9% 
respectively; Fisher’s exact test, p=0.041); more self-identified as sex workers (62% vs. 42%; 
Pearson chi-squared, p=0.029); and almost double reported meeting sexual partners in bars 
over the past year (55% vs. 29%; Pearson chi-squared, p=0.004).  
Women who were unavailable also reported double the number of sexual partners in the last 
two weeks than out-migrants – median (IQR): 1 (1-2) vs. 2 (1-3), respectively (Wilcoxon rank-
sum, p=0.0007). Consistent condom use with last paying partner was reported by a higher 
percentage of unavailable women than out-migrants; the difference was not significant (67% 
vs. 52%; Pearson chi-squared, p=0.27). 
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Table 4.7: Various key 
demographic and sexual 
behaviour characteristics 
of persons who were 
followed up at R2 (FU) 
and those who migrated 
out of the study area (out-
migrants). Total 
individuals in group head 
each column; where 
individuals are missing a 
variable the revised total 
is given in parentheses 
after the value. P-values 
refer to three-way 
comparisons 
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Migration between R2 and R3 
Similarly, R2-R3 migrants (including unavailable women) are more likely to be younger (median 
age 31 vs. 36 years for non-migrants; Wilcoxon rank-sum test, p=0.0001), more educated (80% 
vs. 63% receiving some secondary education; Pearson chi-squared test, p=0.001), and a greater 
proportion had lived for less than five years in their current residential area than non-migrants 
(41% vs. 26%; Pearson chi-squared, p=0.003). However, unlike R1-R2 out-migrants, the median 
residential duration of R2-R3 out-migrants was almost the same as that for non-migrants (11 
vs. 12 years; Wilcoxon rank-sum, p=0.32), but the median duration of women unavailable for 
interview was significantly lower than that of non-migrants (Wilcoxon rank-sum: p=0.0001). 
However, unlike women unavailable in R1-R2, unavailable women during R2-R3 neither 
significantly self-identified as sex workers more often (Pearson chi-squared, 2 d.f.60, p=0.99), 
nor recruited clients in beer halls more often (Fisher’s exact test, p=0.45), nor reported 
significantly different numbers of sexual partners than non-migrant or out-migrant women 
(Kruskall-Wallis rank-test, 2 d.f., p=0.42). There appears to be a reversal in safe sex practices 
among the unavailable women group, who at R2 reporting the least safe sex behaviour61, 
when this migrant group reported the highest levels of consistent condom use in R1 (note this 
is cross-sectional data).  Price received for sex with the most recent paying sexual partner did 
not vary across migrant status (Kruskall-Wallis test, 2 d.f., p=0.17) (Table 4-6). 
 
Most associations of the different socio-demographic and behavioural variables (explanatory 
variable) with migrant status (outcome) were accounted for by the young age and the 
residential location (confounders) of migrants relative to non-migrants in multivariable log-
binomial regression (Table 4.8). Three variables remained significantly more likely to be 
reported by a R1-R2 migrant than a non-migrant: living in an area less than 5 years was 40% 
more common among migrants (p=0.047); migrants were 1.5 times more likely to report 2+ 
sexual partners compared to 0 or 1 in the last 2 weeks than non-migrant women (p=0.012); dry 
sex was also 40% more likely to be reported by migrants (p=0.048).  
 
                                                          
60
 D.f. refers to degrees of freedom 
61
 Highest proportion agreeing with the statement “neither I nor the client usually raise the issue of 
condoms” and just 52% reported consistent condom use with most recent paying sexual partner (which 
was higher than out-migrants but lower than non-migrants) 
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Among R2-R3 migrants and non-migrants, after adjusting for age and residential site, migrant 
status was associated with education level and occupation: migrants were almost twice as 
likely than non-migrants to have some secondary schooling (p=0.018) (Table 4.8); compared 
with unemployed women, after adjusting for age and residential site, women who were 
formally employed were almost twice as likely to be migrants as non-migrants (RR: 1.9, 
p=0.019). 
 
The different profile of R1-R2 migrants compared to R2-R3 migrations could suggest slightly 
different populations. The first population appears to share characteristics with sex worker 
populations (high partner turnover and high mobility); the second population is more 
educated and more likely to be employed in the formal sector than non-migrants. The jobs 
that migrants reported more frequently than non-migrants were in the service industry: shops 
7.5% vs. 0.6% and teaching 2.2% vs. 0.4%. In contrast, non-migrants reported more frequently 
working in a commercial estate. The two most frequent destinations for R1-R2 migrants was to 
a city (Bulawayo or Harare), followed by migrating abroad; for R2-R3 migrants, these were to a 
city also but followed by migrating to a town (most often this was to Mutare). 
 
Table 4.8: Socio-demographic and sexual behaviour predictors of the adjusted risk ratio for being a migrant 
versus non-migrant.  
Characteristic 
 R1-R2 R2-R3 
ARR
1 
ARR
1 
HIV+ (vs. HIV-)  0.73 (0.46-1.2) 1.1 (0.74-1.7) 
Dry sex (vs. not)  1.4 (1.0-1.8)* 1.4 (0.81-2.4) 
Lived in current residence < 5 years (vs. ≥5 yrs)  1.4 (1.0-2.0)* 1.4 (0.88-2.1) 
Travel outside of residential area to sell sex in 
last 12m  
 1.4 (0.98-2.0) NS 
Secondary/higher education (vs. primary/none)  1.2 (0.77-1.8) 1.9 (1.1-3.3)* 
Occupation FSW (vs. not FSW)   1.0 (0.63-1.6) NS 
Occupation – formal (vs. unemployed)  NS 1.9 (1.1-3.2)* 
Occupation – informal (vs. unemployed)  NS 1.1 (0.72-1.7) 
Self-identify as FSW in last 12m (vs. not)  1.1 (0.82-1.5) NS 
General condom use  NS NA 
Meet client in bars in last 12m (vs. not)  1.3 (0.92-1.7) NS 
2+ sexual partners in the past 2w (vs. 0-1)  1.5 (1.1-2.0)* NS 
NS = non-significant in unadjusted tests (p≥ 0.2); NA = not-applicable due to low cell count 
(<10) 
1
Adjusted risk ratio controlling for age and site of residence. 
*<0.05, **<0.01, ***<0.001 
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Of note is that proportions of women in the different migrant categories reporting certain 
traits have changed between the rounds, for example fewer R2-R3 women report meeting 
clients in beer halls in the last year than in R1-R2, across migrant status. Similarly, fewer R2-R3 
women self-identify as sex workers in the past year and fewer have two or more partners in 
the 2 weeks prior to survey.  
 
Comparing PLACE and snowball women at risk 
The study used two methods to recruit women and although it was not designed to provide a 
statistically rigorous evaluation of different research methods – which would in any case 
require comparison across multiple locations and ideally a meta-analysis of studies – there is 
merit in comparing women who were found through PLACE versus those found through 
snowball to assess the various strengths and weaknesses in the two methods.   
Firstly, it is important to identify any systematic differences between the methods that would 
prevent an analysis of data pooled over the recruitment method. Secondly, by comparing the 
overlapping population with women identified through PLACE only, it is possible to assess to 
what extent chain-referral methods are able to also capture high risk behaviours and 
conversely to what extent they are able to capture high risk behaviours among clandestine sex 
workers. Moreover, it is an opportunity to appraise the performance of a venue-based 
approach in a rural population. 
 
This section evaluates to what extent the two methods differ in terms of the populations they 
locate which can help inform future research efforts. The first subsection discusses socio-
demographic and economic differences and the second discusses differences in the sexual 
behaviours and how the two methods differ in how they capture “high risk” women.  
 
Table 4.9 describes socio-demographic characteristics reported at R2 of women who were 
found exclusively through PLACE, women who were found exclusively through snowball 
(serving the same geographical area) and those who were identified through both (i.e. 
overlapped the two methods). Among the 101 women who were interviewed at R2 who were 
located by the research team in drinking venues, 74% were also nominated through chain 
referral. There are no significant socio-demographic and economic differences between PLACE 
and the overlapping recruitment group, although there are more widowed women in the 
overlapping population than in the PLACE only, and none report currently being in a marital 
union. 
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Table 4.9: Characteristics of venue women from R2 stratified by whether they were identified in drinking venues 
during R1 or R2 (PLACE) or not (snowball).  
 
 
Women who were only nominated through the snowball method and were not located in bars 
had a lower level of HIV infection (41%; p<0.0001, Pearson chi-squared), were more uniformly 
spread across geographical areas, less mobile (lived in the current residence <5 years: 27% 
versus 45% among the overlapping population; p=0.001, Pearson chi-squared), more were 
widowed or currently in a union than the overlapping population and half as many, as a 
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percentage of the population, reported sex work as an occupation (7.9% vs. 16%; p=0.025, chi-
squared) .  
 
However, there were few statistically significant differences in reported sexual behaviours 
across recruitment methods (Table 4.10). Snowball-only women initiated transactional sex at 
an older age than PLACE women. However, there was no difference in age of transactional 
sexual debut between snowball and overlapping women (p=0.18, Wilcoxon rank-sum) and 
significantly fewer snowball women reported meeting sexual partners in beer halls. Compared 
to women in the overlap group, significantly fewer women also reported self-identifying as a 
sex worker in the last year (p=0.015, Pearson chi-squared) and fewer reported at least 1 
commercial sexual partner in the past 2 weeks (p=0.027, chi-squared).  
 
Table 4.10: Comparison of sexual behaviours of women enumerated through snowball, PLACE or both methods. 
 
 
Although only a moderate number of women were recruited through the PLACE strategy, in 
this context and on the basis of this evidence, there were no significant differences in sexual 
risk behaviours between women found through PLACE alone and those that overlap both 
methods.	
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4.5.2 Objective	2:	Estimating	Sex	work	Population	Size	
Estimates of the population size 
The size of the sex worker population varied substantially depending on the defintions used. 
Defined according to the inclusion criteria in Box 4.3 (UNAIDS FSW), the population size of the 
FSW population was 5.9% of the female population aged 18-54 in the same census villages. 
The size rises to 7.8% if a broader definition of transactional sex is used. The estimate provided 
here is comparable to other studies of FSW populations in Zimbabwe, albeit slightly higher 
than those that concentrate only on venue-based sex work. By a venue-based definition 
(estimate 1+2), the female FSW prevalence is 1.36%.  
 
Table 4.11: Population size estimates depending on varying definitions of sex work 
 
 
Capture-Recapture: size of the venue-based population 
CRC was implemented during R2 and R3 of the WR survey and so generated 2 estimates, one 
for R2 and one for R3. Table 4.12 shows the comparable estimates for the R3 population and 
the de jure populations in both rounds. Logistical constraints meant that the R3 estimates 
were only taken from half the study sites. To enable a more direct comparison across study 
rounds, a restricted R2 estimate has been calculated which considers only the sites that were 
available to calculate the R3 size. 
 
In the second WR study round, across the two nights of CRC, a total of 59 (n1: 36; n2: 23; m2: 
13) women responded to the CRC questionnaire. One of the women in the n2 was a duplicate 
count and so was excluded from the analysis. There were a total of six refusals: four in n1 and 
two in n2. A total of 45 unique women were interviewed over the two weekends (Table 4.12). 
 
The CRC estimate during R2 of WR study was 47 (35-59) or 37 (27-46) in the same sites that 
were also enumerated in R3; the R3 size estimate of the population in these sites is 33 (95% CI: 
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24-42). Considering these calculations alone, the size of the bar population appears to have 
declined slightly between R2 and R3 but the R3 estimate is still within the R2 size range albeit 
within the lowest tertile of the range.  
 
Table 4.12: Population size estimates of bar-based women at risk 
Capture population 
R2 estimate  R3  estimate 
De Facto De Jure 
De Jure 
(2/4 sites) 
 
De Facto/De Jure 
(2/4 sites) 
n1 36 31 27  18 
n2 22 17 12  19 
m2 13 11 8  9 
Overlap 22% 23% 21%  26% 
N (95% CI) 60 (45-75) 47 (35-59) 37 (27-46)  33 (24-42) 
      
 
By comparison the number of PLACE recruits at R2 was 54. This is lower than the de facto 
number of R2 PLACE women (n=60) but since PLACE women are a de jure population, the 
more suitable comparison is to the de jure size of 47. Although the CRC estimate is smaller, the 
number found throughout 6 weeks of PLACE is within the confidence intervals of the de jure 
estimate based on just two weekends. Shortcomings with CRC estimates will be discussed in 
section 4.5 
Evaluation of capture-recapture method 
The R2 recapture ratio was 65% and the R3 ratio was 47%. These values are comparable with 
other studies using CRC (231). This indicates that the overlap between samples was adequate 
to generate a reasonably precise estimate, however, the accuracy of the estimate has to be 
assessed by evaluating assumptions – independence, closed population, no loss of tags, 
random sample – and also by comparing with the numbers of women observed through 
PLACE.  
Figure 4.4 and Figure 4.5 show the average count (blue lines) over the weeks of PLACE for 
commensurate business centres (BC) in each site and CRC estimates (black line). The CRC 
estimates were within the confidence intervals for both the estate and the RTC.  
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Figure 4.4: Number of de jure women responding to CRC (red line) and estimates of de jure sex worker 
populations using the capture-recapture (CRC) method, Round 2 (black line).   
 
 
No average count was available for the SFA. The average count for the town is an 
underestimate as data for the central business district that were enumerated through PLACE 
were not recorded. 
  
†Estimate, n2 women and average count belong to the left axis 
ᵠm2/n2 belongs to the right axis 
SFA = subsistence farming area; RTC roadside trading centre; n2 = women enumerated 
on second weekend of capture-recapture (CRC), m2 = women enumerated in n2 that 
were also found in the first weekend of CRC. 
The “catchability” (dashed black line), m2/n2, is a measure of the dependency of the 
samples (see text for details)  
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Figure 4.5: Number of de jure women responding to (red line) and estimates of de jure sex worker populations 
using the capture-recapture (CRC) method, Round 3 (black triangle). 
 
Assumptions 
1. Independence 
For the de facto population estimates, the capture samples violated the assumption of 
equal catchability as the proportion of marked captures ranged from 43% to 70% across 
study site (data not shown). When only the de jure population is considered, however, the 
site-based catchability is more uniform, ranging from 50% to 70% (black dashed line, 
Figure 4.4). 
 
Violation of the assumption of independence of capture populations can occur through 
increased probability of recapture (high catchability) with respect to site or decreased 
probability of recapture (low catchability). Increased m2/n2 will result in an underestimate 
of the population size, while a smaller m2/n2 population will inflate the size estimate. A 
pooled subgroup estimate will reflect the differential dependency by increasing the 
†Estimate, n2 women and average count belong to the left axis 
ᵠm2/n2 belongs to the right axis 
SFA = subsistence farming area; RTC roadside trading centre; n2 = women enumerated on second 
weekend of capture-recapture (CRC), m2 = women enumerated in n2 that were also found in the 
first weekend of CRC. 
The “catchability” (dashed black line) is shown on the right axis. 
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uncertainty of the estimate, thereby widening the confidence intervals (the pooled 
estimate is considered in the sensitivity analysis).  
 
Since the number of women seen in all but one of the BC was less than five per BC within 
each site, catchability was assessed by study site rather than by BC (298).  
 
2. Closed population 
The high level of self-reported regular socialising in the same area (69% in all women, 59% 
in sex workers) suggests that the population is relatively immobile with respect to the 
business centres they frequent. This is reinforced by the finding that 68% of sex workers 
were found socialising in the vicinity of where they live across both capture rounds – 60% 
in CRC round 1 (n1) and 73% in n2 population (Table 4.14). The level of mixing across 
different business centres by the population is low, just 31% reported socialising in 
business centres or areas other than that in which they were found over the previous 
month and there was no mixing between the business centres among recaptures i.e. all 
recaptures were found socialising in the same business centre as the previous round. 
 
Sensitivity analysis  
Since the town and the SFA were similar in their catchability estimates and the RTC and Estate 
were also similar, pooled subgroup estimates were calculated for these two groups and then 
summed to produce a revised de facto estimate of the bar-based WR population of 56 (95% CI: 
40-72) and a revised de jure estimate of the bar-based WR population of 46 (32-60) which 
account for differential catchability across sites. 
The low level which was maintained across each CRC round indicates that the population is 
relatively stable and supports estimate as a reasonable reflection of the numbers socialising in 
these areas (154).  
 
Characteristics of capture-recapture population 
Table 4.13 describes characteristics of women who were enumerated during the CRC exercise. 
The median age of women interviewed with the CRC questionnaire was 31 years (IQR: 24-37) 
in the first CRC round and 29 years (IQR: 25-32) in the second. Overall, 52% of women were 
over 30 years old. A majority reported having completed some secondary education, 21/41 
(52%) report sex work as an occupation (19% of PLACE recruits report sex work as an 
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occupation on the WR questionnaire), and 61% live in the town. Few women who reported 
their occupation as sex work had never been married (7.4%) whereas 81% reported being a 
single divorcée. 
 
Table 4.13: Socio-demographic characteristics of the capture-recapture (CRC) population 
 
Area of residence and mobility 
From a residential perspective, women interviewed through CRC were fairly mobile: 10 women 
(24%) reported that they have lived in their current area of residence for less than 6 months, 
of whom 7 (78%) moved into the study area from a location outside, 5 from a major city or 
town. Just over half of women (51%) live somewhere other than where they were found 
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during CRC; however, 70% of self-identified sex workers were found socialising in the area in 
which they live. Of all women who reported living in the vicinity of where they socialised 
(n=15) the majority defined their occupation as sex work (n=13, 87%), the other two reported 
working in informal vending and in a bar/bottle store. None of the women who report being in 
marital unions, either cohabiting or not, report living in the vicinity of where they were found 
socialising.  
 
Table 4.14: Socialising behaviours of women who responded to CRC questionnaires 
 
 
From a socialising perspective, women were fairly immobile: 61% and 70% of FSW and of all 
women, respectively, reported regularly socialising in the area in which they were enumerated 
(7 days per week, and/or at least 15 days per month). Closer examination revealed that, of the 
FSW socialising outside of the area in which they were found, 44% of FSW had socialised 
outside of Manicaland province (one-third spent more than a week in Harare or Mutare in the 
last month).  
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4.5.3 Objective	3:	A	 descriptive	 analysis	 of	 the	 typology	of	women	at	
risk	
For the design of targeted interventions, one of the principal issues concerning identifying and 
locating a group of individuals which, based on sexual behaviours, makes them more 
vulnerable to HIV infection. This has generated much debate about how to define and 
therefore identify sex work in order to direct interventions. The emphasis has largely been on 
women who exchange cash per encounter with clients, which neglects a swathe of women 
who exchange other payments with clients and women who have many additional regular 
partners who also pay.  
How do different forms of sexual exchange relate to one another? 
One of the first series of questions in the questionnaire establishes which sexual exchanges the 
interviewee identifies with or has identified with in her past. The most socially stigmatising of 
these is statement 7 (Table 4.15). In spite of the taboos surrounding sex work, approximately a 
third of participants responded affirmatively to ever identifying with this statement (n=188, 
30%), though higher proportions of women responded positively to less stigmatising 
statements, such as number 1 and 2 in Table 4.15 
 
Table 4.15: The typology statements designed to categorise women at risk by statements relating to different to 
degrees of sexual exchange 
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Secondly, different types of sexual exchanges are highly correlated but the degree of 
correlation varies across the types.  
The overlap between drinking venues and sex work 
The most highly positively correlated variables were reporting sex work and meeting men in 
beer halls (spearman’s rank correlation coefficient: 0.57), a finding that corresponds with 
previous studies (146). Furthermore, the majority (79%) of women who have ever been to 
beer halls to meet clients also self-identify as sex workers ever in their lives. Although these 
two types are positively correlated, 41% of women who considered themselves sex workers 
did not report ever going to beer halls to meet men for sex. This latter finding corresponds 
with qualitative work that indicated sex work is currently more diffuse than historically had 
been the case (chapter two). If women who report ever receiving any payment in exchange for 
sex are also included as a definition of sex work, 63% report never meeting men to have sex 
with in beer halls. Nevertheless, just 6% of women who report ever meeting sexual partners in 
beer halls report neither receiving payment, nor self-identifying as sex workers. The majority 
(94%) of women who report ever meeting sexual partners in beer halls therefore, also report 
engaging in some form of payment for sex. However, by focusing only on beer halls as a 
strategy for finding sex workers, between a third and two-thirds of women, who by the 
UNAIDS definition of sex work would be considered sex workers, would be missed as they 
report never meeting clients or men for sex in beer halls. 
 
In summary: firstly, any drinking venue based strategy for recruitment or enumeration will 
yield few false positives (6%), but, secondly, any strategy that measures sex work based only 
on this factor will underestimate the true level of sex work, thus a venue-only strategy 
categorises sex workers who operate outside of venues as false negatives (63%).  
 
Overlap between paid sex work and transactional sex 
Over half of the women who considered themselves a sex worker, also reported ever having 
had sex to settle a debt or pay for something (51%) and ever had sex for money out of 
desperation (54%). The high correlation between settling a debt or paying for something with 
sex and sex worker self-identification (Spearman’s correlation coefficient: 0.50) is 
commensurate with comments by FSW in focus group discussions who mentioned paying 
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grinding mill fee or paying for transport with their body (chapter 2). This correlation illustrates 
two important points.   
 
Firstly, this signals the level of poverty that a number of the cohort faces, in spite of lower 
unemployment compared to non-FSW women (see Table 4.16). Secondly, this quantitatively 
associates transactional sex with a cultural understanding of sex work (i.e. not just from a 
Western viewpoint). The overlap between transactional sex exchanges (such as debt based 
exchanges) and sex work suggests that women involved in transactional sex may either at 
some point engage in sex work or that they may have done so in the past.  
 
Interestingly 41% of those ever self-identifying as a sex worker agreed with statement 9: 
having sex for gifts or benefits. This figure is twice that among those who report receiving any 
payment for sex; when the women who ever self-identify as sex workers are removed from all 
women reporting payment, this proportion reduces to 7% who also had sex for material 
benefits. This is of interest because statement 9 was designed to reflect a greater degree of 
agency on behalf of the female: they felt they had/have control over the tenure of the 
relationship. Women who are bold enough to self-identify as sex workers may feel more 
empowered and find it easier to be assertive in relationships. An alternative explanation, 
however, may be that women who ever self-identify as sex workers may simultaneously be 
more likely to consider any relationship in materialistic terms regardless of their assertiveness. 
 
Women who reported that they ever considered themselves a sex worker or a prostitute gave 
notably different responses to the question asking what motivated them to first engage in the 
sexual transactions they identified with compared with those reporting ever receiving any type 
of payment for sex (Figure 4.6).  
Motivations for sex work 
Women who reported ever considering themselves a sex worker or prostitute (n=188) most 
commonly cited that they required money for luxury items (31% of responses). Second to this, 
they cited divorce as a factor (21% of responses). In contrast, the two principal responses for 
women reporting receiving any payment for sex were being desperate for money (rank 1: 34% 
of responses) and secondly, money for luxuries (24%). On the other end of the spectrum of 
exchanges, women who reported that they needed to supplement their income even though 
they were married ranked money for luxuries as the principal motivation (36%) and secondly, 
paying debts (23%) - Figure 4.6.  
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Figure 4.6: Comparison of distribution of motivations for engaging in three types of sexual exchange. 
 
Note: each woman could report more than factor as a motivator for entering sexual exchanges 
 
While it is important to have a nuanced understanding of sexual exchanges, broader categories 
which can help guide policy responses are arguably more critical for public health. Developing 
the dual method strategy to target not just the conventional bar population but also reach 
women who operate externally to this milieu, lends itself to an analysis of sex work 
dichotomised on solicitation strategy. 
	
Venue based operatives versus non-venue based WR  
Guided by the categorisation process in Figure 4.7, of 635 R2 interviews, there were 609 
eligible women who were split into those recruited by PLACE method and those recruited by 
snowball (Figure 4.7:). Seventy women provided inconsistent answers and so were removed 
from analysis. 
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Figure 4.7: Participant flow from interview to groups used in analysis. 
 
Motivations for entry into sex work 
Women who recruit men in venues cite divorce and needing money through desperation as 
reasons for starting sex work more commonly than women who are non-venue based who 
conversely report the death of a husband more than venue based women (Figure 4.8). When 
these motivations were explored statistically, those that were most highly correlated with ever 
attending beer halls was needing money out of desperation (rank 1: 0.12) and divorce (2: 
0.099), though it was not possible to reject the null hypothesis of no association with attending 
beer halls at Bonferroni corrected 0.05 level.  
 
On the other hand, attending beer halls in the last year was associated with needing money 
out of desperation (correlation coefficients: 0.15), as was self-identifying as a sex worker ever 
and in the last year (correlation coefficients: 0.22 and 0.25 respectively). Motivations were also 
compared for their association with non-venue or venue women using univariate chi squared 
analysis. The only significant difference was in their reporting of starting because of divorce 
where 38% of venue women reported this compared to 29% of non-venue women (OR 1.5 
(95% CI 1.0-2.2) p-value=0.041). Both non-venue women and venue women heavily cited 
needing money to support children as a motivating factor: 63% and 71% respectively but the 
difference in responses was insignificant (p-value = 0.063).  
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Figure 4.8: Distribution of responses by WR to the question: "Why did you start engaging in sex work?" 
 
 
This difference is largely accounted for by differences in geographical distribution: after 
adjusting for area of residence (rural versus commercial centre) and age in a logistic 
regression, there is little evidence to reject the null hypothesis that non-venue and venue 
women report equally divorce as a motivator for starting sexual exchanges (OR 1.4; 95% CI: 
0.94-2.1. p=0.093). On the other hand, citing needing money to support children was more 
likely to be reported by venue based WR than non-venue WR after controlling for area of 
residence and age (OR 1.6; 95% CI: 1.1-2.5. p=0.019). Exploring this motivator in more detail, 
74% of non-venue women in rural areas report needing money desperately, compared to 72% 
of venue women; however, in commercial centres only this proportion drops to 52% of non-
venue women yet remains high for venue women (70% report needing money out of 
desperation). Adjusting for occupation type reduces the effect size by 10% from OR 1.6 to 1.5 
but feeling desperate for money remains significantly more likely to be reported by venue WR 
than non-venue WR. 
 
We have seen in Figure 4.8 and from the statistical analyses, that there is a strong financial 
component to why women start engaging in sex. This finding corresponds with previous 
research in a number of settings (310), including previous research with sex worker 
populations in Zimbabwe (62, 115). 
 
0
5
10
15
20
25
30
35
R
e
sp
o
n
se
 p
e
rc
e
n
ta
g
e
Venue
Non-venue
234 
This can be captured by for example whether they are employed or not, the wealth status of 
the area they reside in or that of where they solicit clients. Chapter 5 will explore in more 
depth the determinants of the price of sex. 
Socio-demographic and economic differences between venue and non-venue women 
Table 4.16 describes key demographic and behavioural factors across this dichotomy of WR 
and a univariate test of association (chi squared or Fisher’s exact test) is presented. The 
median age of individuals was 35 years (IQR: 28-41) with just 11 (2.1%) younger than 20 years 
and 67% older than 30 years. There was no significant difference in age between WR types. 
The majority of women (77%) were previously married; proportionately more venue based 
women report being divorced than non-venue women whereas more non-venue women are 
widowed. Just 15 (2.8%) women were currently in a marital union and 59 (11%) were 
separated but not divorced, and more women were never married than were currently in a 
union (n=49, 9.2%). Overall 73% of all women reported at least 1 long term partner (a 
relationship lasting ≥12 months). While proportionately fewer non-venue women report no 
long term partners than venue women, more venue WR report higher numbers of coexisting 
long-term partners, 21% reported two or more long term partners compared to 11% of non-
venue women. 
 
Forty-four percent of women reported themselves as unemployed at survey, which is 
comparable to levels reported in the DHS (47%) for Manicaland females. Venue based women 
more frequently report being in informal employment than unemployed whereas the reverse 
is true for non-venue women, some of which is due to a higher proportion of venue women 
reporting sex work as an occupation (which is categorised as informal employment). Overall, 
just 7.8% reported that their occupation was sex work, but this belies the strong contrast 
between the WR types: 1/5 of venue women report sex work as an occupation compared to 
1/50 of non-venue women. Nevertheless, in spite of the low proportion reporting this as their 
main source of income, 61% of venue women and 16% of non-venue women (31% overall) 
reported that they considered themselves a sex worker or prostitute in the 12 months prior to 
survey.  
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Table 4.16: Characteristics of venue and non-venue women from R2. 
 
 
This discrepancy may be explained by comparing the frequency of selling sex between women 
who report sex work as an occupation and women who do not: in the former, 28/41 (68%) 
reported selling sex and receiving payment per encounter on a daily/weekly basis over 6 
months prior to survey. The comparative proportion among women who did not report sex 
work as an occupation but who considered themselves a sex worker or prostitute over the 
previous year is 55/133 (41%) or 52% of venue women and 28% of non-venue women. 
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Figure 4.9: Pattern of employment among WR. *Services include serving in shops, bottle stores or bar attendant 
 
In contrast, 24% of women reporting sex work as an occupation sold sex a monthly or less 
frequent basis compared to 33% of venue women and 50% of non-venue women. Although it 
was not explicitly asked, these findings point to the role of sex work being more temporary, 
part-time or supplementary to earnings among the group of women who do not report sex 
work as an occupation yet nonetheless report self-identifying as a sex worker.  
Among this group, half were unemployed, a quarter involved in informal trading, and the 
remaining 25% were involved in, among others, domestic work (6.5%) and working in the 
forestry estate (5.6%).  
 
 Figure 4.9 shows how occupation sectors were split among those that were employed:  83% 
reported that their occupation was unskilled or manual labour, 7.7% skilled and 9.6% reported 
that they were self-employed in a small business. The high proportion of unskilled or manual 
labour is in large part accounted for by women reporting informal trading which represents 
almost half of this employment category. Together with the low proportion that report being 
currently in a union, the high proportion of low-skilled jobs may be indicative of financial 
vulnerability among these women. 
 
Among WR, less than half (49%) reported earning payment per sexual encounter over the six 
months prior to survey but 50% of these reported receiving payment on a credit basis where 
the payment is negotiated and agreed upfront but fulfilled at a later date. Moreover, 21% 
reported receiving payment per encounter on a daily or weekly basis with an additional 12% 
reporting daily or weekly credit-arranged sexual encounters. Forty-seven percent reported 
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that they expected a typical amount paid in money or goods in exchange for sex per night or 
for a “short time ”, the median was US $13 (IQR: $8.8-$20). Interestingly, the amount charged 
per night was statistically unchangeable across WR type, however per short time, venue 
women charged significantly less than non-venue women: US $6.5 (IQR: $5-$10) versus US $10 
($6-$20) respectively. Differences in amounts charged for sex will be explored in more detail in 
chapter 5. 
Based on the self-reported highest level of education achieved, the proportion achieving at 
least some form of secondary education was higher than the Manicaland female population 
according to DHS 2010-2011 for Manicaland women (66% versus 40% respectively) and higher 
compared to the Manicaland general population survey average of 62% for women. 
 
Table 4.17: Distribution of sexual behaviours between venue and non-venue women 
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Behavioural differences between non-venue and venue women  
Venue WR report starting sex and transactional sex at younger ages than non-venue women 
(Table 4.17) - median age of sexual debut 18 vs. 19 years (p=0.0021, Wilcoxon rank-sum), and 
median age of exchange debut 25 vs. 28 years, (p=0.0006, Wilcoxon rank-sum), for venue and 
non-venue women respectively. Venue women also report being in sex exchanges for longer 
on average - median 6.5 years compared to just 5 for non-venue women (p=0.011, Wilcoxon 
rank-sum). A number of differences in sexual behaviour also stand out between venue and 
non-venue women. More venue women perform dry sex, report higher client volumes, and 
start transactional sex younger; the median age of sex work debut among non-venue women is 
28 years (IQR 22-34) compared with median 25 years (IQR: 20-32) for venue women (Wilcoxon 
rank sum test p=0.007). Moreover, more than 10% of venue based women had started 
transactional sex at less than 18 years old versus just 4% of non-venue women. Self-report of 
STI ever in lifetime was slightly higher among venue women compared to non-venue women 
though condom use over the last two weeks with the same partner was no different between 
the two WR types.  
 
Among conventionally defined sex work traits (self-identifying as a sex worker, reporting being 
paid for sex, or reporting going to a beer hall to meet men to have sex with) venue women 
were also more likely to start younger (26 vs. 29) but there was no difference in the duration 
of sex work (Table 4.17). As expected, duration of sex work is strongly positively correlated 
with current age (spearman’s rank correlation coefficient, ρ= 0.51; p<0.0001) and negatively 
correlated with the age of sexual debut (i.e. older age of sexual debut is correlated with 
shorter durations of sex work – spearman’s ρ= -0.11; p=0.0091). 
Venue women more often reported a break from sex exchange but approximately 3/4 and 2/3 
of non-venue and venue WR respectively reported no interruption from being involved in 
either sexual exchanges or sex work. This is supported by the 96% correlation between 
reporting that ever in their life they self-identify as a sex worker and self-identifying in the past 
year. 
 
Partner volume, however, was substantially different but with differing modalities: 
proportionally more venue women reported higher numbers of commercial clients than non-
venue women whereas proportionally more non-venue women reported higher numbers of 
non-commercial clients. Figure 4.10 illustrates that two-thirds of all women’s partners in the 
past 2 weeks were commercial clients and 1/3 were non-commercial but when considering the 
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venue and non-venue women separately, more than 80% of venue based partners over the 
two weeks prior to survey were commercial in contrast to 55% of non-venue women’s 
partners (Figure 4.10). 
 
Figure 4.10: The division of partners in the past 2weeks of women into commercial and non-
commercial 
 
One of the criticisms of the MOT analysis is that the partners of commercial sex workers are 
conventionally defined as men who pay for sex on a cash-per-encounter basis. Criteria for 
distinguishing clients by whether they pay with money or not are discussed in the next 
chapter, but this section focuses on the timing of payment. Qualitative work indicated 
situations where clients do not pay each time they arrive for sex – they form an arrangement 
such that women are paid at the end of an agreed period. To quantify this distinction in 
commercial clients women were asked to report both on the number of commercial clients 
that pay per encounter and the number of commercial clients that pay at the end of a 
negotiated period.  
 
Slightly more than half of each women’s commercial sexual partners (CSP) over the two weeks 
prior to survey paid per encounter for sex (54% [95% CI: 48%-59%]) which leaves a substantial 
proportion who do not pay at time of encounter: 46% (41%-52%)62.  
 
 
                                                          
62
 The qualitative work referred to these as “credit” based arrangements. In the quantitative study the 
definition of “credit” based transactions is made explicit by describing them as encounters “where there 
is a payment agreement with the partner which is usually negotiated upfront and in which he agrees to 
pay at the end of a pre-agreed period or at an agreed frequency”  
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Figure 4.11: This figure illustrates the proportion of commercial clients in the two weeks prior to survey who paid 
per encounter or paid on credit. 
 
The average number of commercial payment per encounter partners for venue WR per month 
is median 1 (IQR: 0-2) and the top 10th percentile report 4 per month. 
Although venue women have higher HIV seropositivity and report higher client volumes, their 
reported condom use is not statistically different from non-venue women. Despite the 
statistical difference between categories in the proportions reporting dry sex – defined in the 
questionnaire as using anything to dry out or tighten the vagina – reasons for so doing is 
statistically uniform across WR category. Dry sex is performed primarily for the partner’s 
pleasure (94% cite this as a reason) and a majority (65% of venue women and 56% non-venue 
women) report that it is also for their pleasure, as opposed to for perceived hygiene reasons, 
which would explain the high proportion (82%) that perform the ritual immediately prior to 
sex: 77% who say it is for partner’s pleasure also say performed immediately prior to sex. 
Objective 5 (section 4.4.5) will develop in more detail the discussion of the differences 
between venue-based and non-venue based women in the context of risk factors for HIV 
seropositivity.  
Figure 4.12: Duration of residence across site 
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Compared to recent qualitative work findings in Zimbabwe that women move every 3 years on 
average (62) the population is not particularly mobile: seventy-six percent have lived in the 
area for at least 3 years. Residential stability is however, dependent on the location in which 
women live (Figure 4.12); women living in the town report the most mobility with almost equal 
numbers living in the area less than 3 years as have lived in the area for more than 10 years 
(median: 6 years; IQR 2-15). In contrast, half women in the SFA and RTC report living in the 
area for 21 and 20 years respectively while half of estate women report living in the area for 8 
years. 
4.5.4 Objective	4:	How	do	women	at	risk	compare	with	sex	workers	in	
a	general	population	cohort?	
On average sex workers in the women at risk population are older and more highly educated 
than sex workers in the general population cohort. Sex workers in both surveys are more 
populous in the commercial centres (town or estates) than non-sex workers in the general 
population. There is a substantial difference in the levels of widowhood reported by the WR 
population and the Manicaland FSW: the proportion of MC sex workers who reported being 
widowed is almost double that for the WR sex workers. The MC data supports previous 
research by Lopman, et al., that widows had an odds of reporting commercial sex ten times 
greater than non-widows (280). However, it is interesting that neither WR sex worker nor the 
WR “non-sex worker” population seem to share this pattern, at least in descriptive statistics. 
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Table 4.18: Comparison of the WR population and the Manicaland cohort. Middle columns compare a 
comparable definition of FSW among the two populations (see text for explanation) 
 
 
Greater financial vulnerability among sex workers is often cited as a motivating factor for 
engaging in sex work (62, 103, 115, 310). However, a higher proportion of Manicaland sex 
workers than MC non-FSW report being formally employed and a lower proportion report 
being unemployed. The high proportion of Manicaland FSW in formal work is due to a higher 
fraction (86%) working in the estates compared with the other groups of women (Manicaland 
women: 56%; WR sex workers: 61%; all WR women: 54%). The WR population also report 
lower levels of unemployment compared to the MC non-FSW population in spite of 
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reclassifying sex work as unemployment. This mirrors a general trend of decreased 
unemployment for women from Manicaland as reported by the Zimbabwe Demographic and 
Health Surveys (ZDHS) between 2005-2006 and 2010-2011 (Figure 4.13). 
  
Figure 4.13: Levels of employment reported by women from Manicaland province in 2005-2006 DHS survey and 
2010-2011 surveys. 
 
 
 
Although employment status is not a definitive measure of financial status, particularly since 
formal employment may be discouraged by spouses of married women (40), it is nonetheless 
counterintuitive given an expectation that poverty is a major push factor for engaging in sex 
work. Higher proportions of women involved in informal trading and subsistence agriculture in 
the WR population compared to those in the MC survey conducted two years prior, may also 
be a reflection of the revival of a the rural economy since the introduction of the US dollar and 
South African Rand as currency in early 2009, 9 months prior to round 2 of the WR study. In 
contrast, R4 of the MC was conducted between 2006 and 2008 during a period of 
hyperinflation of the Zimbabwe dollar and severe droughts during the 2006-2007 agricultural 
season, which could have contributed to proportionately lower reported levels of informal 
trading in this group.  
 
The MC sex workers also report lower rates of condom use with their most recent paying 
partner compared with the WR sex workers. As these surveys were conducted in different 
years, the level of condom use may reflect behaviour change occurring over the intervening 
periods, which is reflected in DHS level data for male clients of sex workers. Successive ZDHS 
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surveys record a drop in the percentage of men aged 15-49 years reporting paying for sex in 
the last 12 months from 7.2% in 1999 to 3.9% in 2005, followed by a small decline to 3.0% in 
2010/2011. The surveys simultaneously record an increase in condom use at the last time they 
paid for sex from 74% in the 2005-2006 survey, to 88% in the latest survey. 
 
Age  
The WR cohort is a slightly older population than the Manicaland cohort of sex workers. The 
median age among the WR FSW is 35 years, whereas it is just 31 years among Manicaland 
FSW. The differences are not uniform across WR study sites. In particular, there is a much 
higher proportion of 45-54 year old WR women than MC women (Figure 4.14).  
Figure 4.14: Distribution of FSW by age and study site comparing the two study cohorts 
 
 
Apart from underreporting sex work in older age groups in the general population survey, 
other possible explanations for these age differences occurring in the intervening 2-4 years 
include: increased survival in older age groups due to ART; reduced recruitment of younger age 
groups to the sex worker population; and age-specific influx into or efflux from the sex worker 
population.  
 
Chapter two revealed the accounts of a number of population members who seem to suggest 
that with a worsening economic crisis there was an influx of women into sex work, albeit on a 
part-time or survival basis, particularly felt by single mothers and married women. This may 
account in part for the increase in older age groups shown in Figure 4.14, particularly in the 
SFA and RTC – the two poorest sites where the consequences of economic decline may be felt 
worse.  
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Age specific HIV prevalence 
Beyond sexual maturity, age is an important variable for HIV prevalence. Long-duration 
infections exhibit a cumulative pattern where for females in the general population the 
prevalence of HIV increases towards a peak of infection at age group 35-39 (3). Prevalence in 
older age groups tends to decline as the rate of acquisition is dominated by the HIV-associated 
mortality rate. In the women at risk population at R2, there appear to be two peaks in the age 
specific HIV prevalence pattern, one at age group 30-34 and one at age group 40-44 (Figure 
4.15).  
 
A dip in the 35-39 category could be as a result of excess of AIDS-related mortality from 
women who contract HIV around and below the age of 25 followed by a secondary peak of 
infection – in the 40-44 year age group – in women who contract HIV later, at around 30 years. 
This would be consistent with two different major HIV risk events in this population. 
 
Figure 4.15: Crude age-specific HIV prevalence across different risk groups. This compares age groups of females 
from the women at risk study with females from the general population cohort (at R4).  
 
 
Figure 4.15 also describes the age-specific HIV prevalence of the Manicaland non-FSW 
population and the Manicaland FSW populations. The peak of the non-FSW population occurs 
earlier than the peak for both FSW populations, in the 30-34 age group. In contrast, HIV 
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prevalence in Manicaland FSW rises to a peak of 55% in the 35-39 age group followed by a 
decline to 38% in the 45-54 age group, while HIV prevalence in the WR cohort peaks at 69% in 
the 40-44 age category and then declines. The difference in peak timing between the FSW 
populations is likely to be due partly to a cohort effect and the impact of the timing of the HIV 
epidemic. Alternatively, the WR population may represent a biased sample of the sex worker 
population in that it oversampled older women relative to younger sex workers, for example, 
because the latter group were more mobile or more reluctant to interview.  
 
Section 4.4.5 explores what factors may predict HIV prevalence but the following section first 
looks at how features of the WR population who are also members of the general population 
cohort compare with WR who are not. This may also provide some insight into why the WR sex 
worker population HIV prevalence is elevated beyond the MC sex worker population. 
 
How do WR who feature in a general population cohort compare with those who do not?  
By comparing responses from women in the WR study we can get an idea how different study 
types influence individual responses. Not all women from the WR study were in the 
Manicaland cohort (MC) – or at least denied being in it, even if they were - and not all women 
who said they were in the MC study provided permission to link their records. Although we 
cannot say why women refused linking it is possible to explore some of the characteristics in 
comparison with other women in the WR population who did provide permission, or were not 
in the MC to see if they substantially differ with respect to particular risk behaviours. Table 
4.19 describes some of the risk characteristics of WR who do or do not provide linking 
permission or who are not in the MC.  
 
 
 
 
 
 
 
 
Table 4.19: Characteristics of WR who do and do not report being in the MC survey  
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Demographic characteristics 
Table 4-13 provides details of the four different responders to the linking questions: those who 
reporting being in the MC and provide permission to link their responses, those not providing 
permission, those who report not being in the MC and those who did not respond to the 
question.  
 
Women in MC and provide linking permission vs. women not providing permission 
These two groups were similar in age and HIV prevalence. Those not consenting to linkage 
have lived longer in their area of residence, and there is a higher prevalence of self-
acknowledged sex worker classification: more of them report their occupation as “sex worker”, 
self-identified as a sex worker, and more report meeting clients in the beer halls over the past 
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year. However, when comparing risk behaviours such as turnover of sexual partners and 
condom use, statistically the two groups are indistinguishable. 
 
Women in MC and provide linking permission vs. women reporting not being in the MC 
Women who report they are not in the MC are 4 years younger on average, have a non-
significantly lower prevalence of HIV, and proportionately almost double report “sex worker” 
as their occupation. Compared to women who are not in the MC, women who are linkable 
report slightly fewer sexual partners in the last fortnight (Wilcoxon rank-sum, p=0.046). 
However, there is little evidence to suggest there is any statistically significant difference 
between the reporting of condom use at most recent sex. 
 
There is strong evidence that women not in the MC have lived less time in their current 
residence than women in the MC – median 8 vs. 11 years (Wilcoxon rank-sum: p=0.001). This is 
perhaps not unexpected if women had moved to the area subsequent to the last round of the 
MC study and were missed. 
  
It is also possible that women who are not on the MC were captured through PLACE but in fact 
live elsewhere. However, this seems unlikely to have contributed to the observed differences 
given that the percentage of women recruited or found in venues is evenly split between the 
two (16% vs. 18%; p=0.54, Pearson chi-squared). 
 
Women in MC and provide linking permission vs. women who did not respond 
Non-responders appear to be younger, spent less time living in the area, more frequently 
report meeting sexual partners in beer halls, report the lowest levels of sex worker occupation 
though do not differ on sex worker self-identification. They report similar sexual partner 
turnover and rates of condom use to women who consent to linkage. 
 
In summary, compared to women who either do not permit linking or who are not in the MC 
study in aggregate, women who permit linking are older (Wilcoxon sum of ranks, p<0.0001) 
and are less mobile (median 11 years vs. 9 years residential duration; Wilcoxon rank-sum, 
p=0.0042), yet do not significantly differ in their geographical distribution.  
Women who are not in the MC may be more likely to engage in classical commercial sex work 
behaviours, such as meeting clients in drinking venues (29% vs. 20% in the last year; Pearson 
chi-squared, p=0.005), self-identifying as sex workers (38% vs. 31%; Pearson chi-squared, 
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p=0.047) and reporting sex work as their primary occupation (10% vs. 5%; Pearson chi-
squared, p=0.022).  
Notably, however, on key risk variables such as, sexual partner volume (Wilcoxon rank-sum, 
p=0.16), HIV seropositivity (44% vs. 42%; Pearson chi-squared, p=0.53), and condom use with 
all partners (55% vs. 52%; Pearson chi-squared, p=0.41) and commercial partners  (66% vs. 
61%; Pearson chi-squared, p=0.32) there is little evidence that women who provide linking 
permission are substantially different from women who cannot be linked.  
 
These results are important because it speaks to the broader applicability of linked results –
WR who can be linked between the studies are more conservative in self-reported classical risk 
behaviours than other WR but this does not translate into significant quantitative differences 
in sexual partner volume or condom use. Although women who cannot be linked are more 
mobile and are younger, this analysis suggests that within the women at risk study, their 
responses on key behavioural variables are comparable to women who consent to linking.  
A key following question is whether self-reported risk behaviours in the targeted WR study 
differ significantly from linked responses to the same or similar questions in a general 
population survey.  
Comparisons of responses in a targeted survey of women at risk of HIV with their linked 
responses in a general population survey 
Ninety of the 327 women who had authorised linking of their responses could be matched 
with R4 respondents from the Manicaland cohort (MC). Three women became HIV positive 
during the intervening period of time for a crude HIV incidence of 3.1 per 100 person years. 
Reporting sex work 
Sex work for the purposes of this comparison is defined as women who report receiving 
money from at least one of her most recent sexual partners in the last month (see full details 
in section 4.3.4). In the WR survey, 37 (41%) of the 90 linked women reported sex work, 
compared to 8 (8.9%) on the MC survey (Table 4.20). Among those reporting sex work, 2/8 
women acknowledged sex work on the MC survey but not the WR survey, while 31/37 (84%) of 
women reported sex work on the WR survey but not on the MC survey. This translates to 
31/90 (34%) women underreporting sex work on the general population survey.  
 
Among the linked women, 14 reported having commenced transactional sex after the MC. 
These women are not considered as truly underreporting sex work, consequently, 28/76 (37%) 
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women who had initiated transactional sex prior to the MC survey reported sex work on the 
WR survey but not the MC (Table 4.21).  
 
Table 4.20: Level of underreporting of sex work from responses in the general population survey (MC) linked with 
responses in a targeted sex worker survey (WR) 
 
Demographic and behavioural characteristics 
Median age of first marriage is 19 years both in the MC variable and for the WR marriage 
variable (Wilcoxon signed rank test, p=0.67). Age of sexual debut did not appear affected by 
social desirability bias, and preceded marriage by a year on average (Table 4.21). Three-times 
as many women reported visiting beer halls in the WR survey than in the general population 
survey (Table 4.21), despite the question in the former being more specifically relating to 
whether they meet men for sex in beer halls rather than for socialising.  
 
It is possible that beer hall visits could have increased between 2008 and 2010 in parallel with 
an improving rural economy, however, just 22% (7/32) women reported starting at an older 
age than they reported when interviewed in 2008. Thus, of 32 women reporting beer hall visits 
in the WR survey, 20 women reported a beer hall visit debut prior to the MC survey yet did not 
report going to beer halls in the survey, ergo, 27% of responses were underreported in the 
general population survey.  
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Table 4.21: Responses from linked individuals in two surveys – a general population survey (MC) and a survey 
targeted to women at heightened risk of HIV (WR). 
 
 
All variables asking for numbers of sexual partners were significantly under-reported on the 
general population survey (as analysed by paired hypothesis tests – see section 4.3.4 for 
description of analysis methods). Of note, the number of different sexual partners in the past 
month for the WR survey restricts this to commercial sexual partners only, yet is more than 
double the average number of partners per month reported in the MC survey which asks 
about all partners, including non-commercial. The number of partners in the last two weeks 
reported in the WR is also significantly greater than the number of partners reported in the 
last month and in the last 12 months in the MC survey. The magnitude of the disparity in 
partner turnover is particularly salient given unpublished findings that suggest risk behaviours 
(such as numbers of partners) had increased by R4 of the MC study vis-à-vis the previous 
round, R3 (Simon Gregson, pers. comm.). 
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Reporting of the same number of condoms used for each sex act (consistent condom use) is 
higher in the WR survey than in the MC survey. A number of factors could contribute to this 
disparity: firstly, condom use is higher among paying partners than non-paying partners and 
the former make up proportionately more of the overall number of partners than the latter 
among WR survey respondents; secondly, HIV and reported STI is more prevalent among WR 
responders and may contribute to higher reporting of safe sex. 
Sensitivity 
To explore the sensitivity of the level of underreporting of sex work and other behaviours, R2 
responses of individuals that completed both R1 and R2 of the WR survey were compared with 
their responses in R1 (that were used for the primary analysis). 
Overall underreporting of sex work, was 30% using R2 responses compared to 34% using R1 
responses. When excluding women who initiated transactional sex after the MC survey, the 
underreporting was 32% compared to 37%, using R2 and R1 responses respectively.  
 
There were 55 women who were linked and present in both R1 and R2. Their responses on 
both surveys were compared directly to investigate the direction of bias if responses from R2 
were used instead of their R1 responses (Table 4.22). In general, use of R2 over R1 responses 
results in reduced current partners, reduced partner turnover and reduced reported visitation 
to beer halls to meet men for sex. However, the differences in continuous variables were not 
significant using a paired Wilcoxon signed rank test.  
 
Condom use was not substantially different, apart from among the most recent paying 
partners. However, it is difficult to directly compare these as consistent condom use was 
assessed differently on each survey. By asking for a binary answer in R1 - consistent or non-
consistent condom use – may facilitate greater reporting of socially desirable answers i.e. 
more frequent reporting of consistent condom use, compared with asking for a continuous 
answer. 
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Table 4.22: Comparison of responses of key behavioural characteristics across two survey rounds of the WR study 
among women who are also present in a general population survey 
 
 
Interestingly, there should not be a change in responses about beer hall visitation because this 
asks about their behaviour “ever”. On the one hand this represents a loss of data quality 
between rounds, on the other hand, the 0.92 correlation of “ever” and “last 12 months” 
suggests that either cognitive dissonance or recall bias could play a role. 
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4.5.5 Objective	5:	How	does	HIV	risk	differ	across	the	typology?	
Section 4.4.3 highlighted the differences between venue and non-venue women at risk. In this 
section the results will be discussed in relation to socio-demographic and behavioural factors 
that may be associated with HIV infection.  
First a descriptive analysis of effects between various potential risk factors is presented. This is 
followed by statistical testing for association for each variable in isolation and also for 
independent association in a multivariable logistic regression model. 
Patterns in HIV prevalence across various risk factors 
Socio-demographic and economic factors 
Table 4.23 describes the association of HIV seropositivity with socio-demographic and 
economic variables. HIV prevalence was 46% (95% CI: 42%-50%) among all women at risk 
(compared with 24% in women as a whole)63 , but was significantly higher among venue 
women than among non-venue women: 56% (95% CI: 49%-64%) compared to 41% (95% CI: 
36%-46%) respectively (p = 0.001). The association of HIV with type of WR held after adjusting 
for age, residential location, marital status and residential mobility. Similarly to trends 
described in section 4.4.2, HIV prevalence increased to a peak of 58% in 35-44 age group, 
declining to 48% among the 45-75 age group (score test for trend, p=0.036). The odds of HIV 
varies substantially by residential location, from a low of 0.46 (95% CI: 0.32-0.64) in the RTC to 
1.9 (95% CI: 1.4-2.7) in the Town (data not shown). Interestingly, there is some evidence that 
relative to women never moving, those that move within Manicaland province are at an 
elevated risk of HIV, but those that move to Manicaland from another province are at reduced 
risk, after adjusting for other factors. 
 
Education attainment was not associated with HIV infection, neither was duration living in the 
current location, nor the amount expected for sex without a condom64. Women who were 
formally employed or who were in informal employment relative to unemployed women had 
higher HIV prevalence (chi square test for trend in the odds of infection, p=0.023) but 
residential location accounted for these differences (chi square test for trend after site 
adjustment, p=0.25). 
 
                                                          
63
 Age- and site-standardised HIV prevalence among 18-54 year old women at risk is 41% (95% CI: 37%-
45%) compared to 24% (95% CI: 23-27%) among 18-54 year old R4 Manicaland women 
64
 The different forms of remuneration for sex will be developed further in the next chapter. 
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Table 4.23: HIV prevalence across various socio-demographic characteristics. 
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Figure 4.16 describes the pattern of HIV prevalence over different age groups stratified on type 
of WR and by residential location dichotomised into rural (SFA and RTC) and urban (estate and 
town). HIV prevalence in rural venue and non-venue women and urban non-venue women 
follow the same trend observed in Manicaland FSW and also Manicaland general female 
population, though, in urban areas, HIV prevalence is higher at all ages. An increase in 
prevalence in the oldest age group of urban venue women makes this pattern distinct from the 
others. A number of other differences are notable. Firstly, in rural areas venue and non-venue 
women have the same burden of HIV after stratifying on age-group (M-H combined RR: 1.2, 
95% CI: 0.81-1.8). However, in urban areas, venue women have a significantly higher burden of 
HIV after stratifying on age-group (M-H combined relative risk: 1.4, 95% CI: 1.2-1.7). Secondly, 
pooled across area, the burden of HIV, in the youngest age-group, is three times greater in 
venue compared to non-venue women (M-H combined relative risk: 3.2, 95% CI: 1.2-8.6). 
 
Figure 4.16: Age-specific HIV prevalence stratified by rural (panel 1) and urban (panel 2) locations and by women 
at risk category.  
 
 
Proportionally, almost twice as many non-venue women are currently in a union than venue 
women, but the proportion that have never been married is approximately equal (Figure 4.17). 
Of women that have been married, the principal reason for the marriage breakdown for non-
venue women is death of the partner whereas divorce is the most important determinant of 
breakdown among venue women. Venue women have a consistently higher risk of HIV, after 
adjusting for site of residence and age, across marital status, but the risk was only significantly 
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greater among divorced women who have a 1.5 times higher risk of HIV than non-venue 
women.  
 
Figure 4.17: Distribution of WR type and age-adjusted relative risk of HIV comparing venue/non-venue stratified 
by marital status. 95% CI are shown for relative risk and were calculated using the delta method for RR. 
 
 
Sexual characteristics 
Table 4.24 describes the relationship between various sexual behaviours and HIV. Starting sex 
younger than age 18 is slightly but not significantly associated with HIV infection. In contrast, 
starting exchanging sex younger than 18 years old, associated with lower HIV than starting 
above 18 (the same trend holds for conventionally defined sex work – data not shown). The 
peak in HIV prevalence occurs for a transactional sex debut at around 35, though the timing 
differs between venue and non-venue women. The peak is at around 27 years in the former 
while the peak for non-venue women happens at a debut of around 35 years.  
There is a trend for increasing HIV infection with increasing duration in transactional sex, 
though this is not significant. 
Women breaking from transactional sex also appear to be more disposed to HIV infection 
though this is also non-significant. Few women reported travelling outside their residential 
location to sell sex and this was not associated with HIV.  
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Table 4.24: Prevalence of HIV infection across various behaviours. Unadjusted odds ratio (OR) for HIV infection 
and OR adjusted (AOR) for significant socio-demographic characteristics are also presented with 95% CI in 
parentheses). 
 
 
There was neither a significant relationship in condom use, nor number of long-term or regular 
paying partners, with HIV serostatus. Women who report no sex in the past 2 weeks are more 
likely to be HIV positive, though there is no difference in HIV between women who report at 
least 1 paying partner in the last 2 weeks and those who report none. In univariate analysis 
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ever having an STI is associated with HIV infection while HIV prevalence is lower among those 
reporting dry sex. Neither of the regular partner variables were significantly associated with 
HIV. Variables that remained significantly associated with HIV at the threshold alpha of <0.2 
after adjusting for socio-demographic variables included age of transactional sex debut, ever 
having an STI, whether or not women perform dry sex and having sexual partners in the past 2 
weeks. 
 
Sexual behaviours at most recent sexual encounter 
A number of the most recent sexual behaviours are associated with HIV (Table 4.25). 
Interestingly, a number of preventive measures are associated with elevated HIV infection 
such as consistent condom use with the most recent partner over the last 2 weeks (or 
abstinence), and consistent condom use at most recent sex act. Most women report 
requesting condom use, however, those that do not report asking for condoms have a 
significantly higher level of HIV infection. This situation is reversed when the male asks for 
condom use, this is associated with higher HIV. Other noteworthy associations are higher HIV 
among those who initiated their most recent encounter in a drinking venue compared to those 
initiated in the home, and marginally higher HIV among those reporting their most recent 
sexual partner was commercial. The associations that persist after adjustment include condom 
use over the past 2 weeks and whether she asked for a condom or not. 
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Table 4.25: Recent sexual behaviours as reported under confidential voting 
 
 
Factors independently associated with HIV 
In the multivariable model without recent sexual behaviour, model 1 presented in Table 4.26, 
all the socio-demographic variables were strongly associated with HIV, apart from residential 
mobility for which there was weak evidence to suggest that the null hypothesis of no 
difference could not be rejected. Ever having an STI was also associated with higher HIV, while 
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having one or more sexual partners in the two weeks prior to survey was associated with a 
40% lower HIV rate, though this was not significant at a 5% level. Age of transactional sex 
debut was no longer associated with HIV after adjusting for other variables. Arguably, as other 
researchers have shown, the duration in sex work may confound the age at sex work debut 
(early start age may not necessarily be indicative of longer duration of exposure, unless the 
duration is accounted for) (30). In addition, it is possible that age of sexual debut may also 
confound the age at which women initiate sex work (some research has indicated that early 
sexual debut may be associated with increased risk behaviour).  
 
Dry sex was no longer significantly associated with a lower risk of HIV, which indicates that it 
was confounded by ever having an STI (combining these in the same model increased the risk 
for ever having an STI by 12.5% to AOR of 1.8 and the “protective effect” of dry sex reduced 
from 0.59 to 0.63. 
 
Table 4.26: The final two models describing independent relationship of various risk factors with HIV infection. 
 
 
Subsidiary analyses 
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In subsidiary analysis, the duration of transactional sex and the age of sexual debut were 
added to the multivariable model (model 1), to assess whether these two factors may 
confound the relationship between transactional sex debut and HIV status (Table 4.27). 
Indeed, the effect size was strengthened (from OR 1.8 to 2.6), but there was weak evidence 
that the null hypothesis of no association could not be rejected (p=0.052). 
 
Table 4.27: Multivariable model including age at transactional sex debut 
Characteristic AOR
1 
Age of sexual debut  p=0.15 
 <16 1 
 16+ 0.66 (0.37-1.2) 
Duration in transactional sex p=0.11 
 <3 yrs 1 
 3-8 years 1.5 (0.91-2.6) 
 ≥ 9 years 1.8 (1.0-3.2) 
Age of transactional sex debut  p=0.052 
 <18 1 
 18+ 2.6 (0.99-6.7) 
   
1
Adjusted for age, marital status, location of residence, 
and residential mobility and other variables in Table 4.26 
 
 
With the caveat that it is not possible to adjust for knowledge of HIV status, there are no 
substantive changes to the effect sizes of the other variables after including variables from the 
most recent sexual encounter (Table 4.26). Women not asking for condom use remains 
strongly associated with HIV status after controlling for other variables. Without being able to 
adjust for knowledge of HIV status, it is unclear whether not asking for condom use is informed 
by their status or whether it may be something that could explain their status.  
 
To gain some insight into whether knowledge of status may have altered the findings, the 
women who provided permission for linking to the Manicaland cohort, were linked (see 4.4.4 
for details on the linking procedure). Table 4.28 describes key characteristics of the 90 women 
who could be unambiguously linked. These women are stratified by whether they do or do not 
know their HIV status. Prevalence of HIV among those who know their status does not 
263 
significantly differ from the prevalence of HIV among women who do not (41.3% of HIV 
positive women know their status versus 31.8% of HIV negative women, p=0.351 chi-squared 
test).  There were no significant differences between women who knew their status in R4 of 
the Manicaland survey and women who did not in any of the demographic and sexual 
behaviour characteristics in Table 4.28. 
The low power meant that it was not possible to test for any relationship between HIV status 
and various factors after adjusting for knowledge of status, however, it is possible to visually 
inspect some of these trends. 
 
Table 4.28: Key demographic and sexual behaviour characteristics of women who do or do not know their HIV 
status 
 
1
Fisher’s exact test was used when cells had less than 10 observations 
2
There were 11 women who had inconsistent accounts between rounds on their sex work habits (see 
section 4.5.3 and Figure 4.7: Participant flow from interview to groups used in analysis.Figure 4.7 
for more details) 
3
This was not asked in R1, hence 22 missing observations.  
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Figure 4.18 illustrates the relationship between HIV status and whether the respondent asks to 
use a condom or not, stratified on knowledge of status.  Among women who do not know their 
status, a similar proportion of HIV negative women request condom use at most recent sex vis-
à-vis HIV positive women (73% vs. 78%); this is also similar to the proportion of HIV positive 
women who know their status and who request condom use (74%). However, among women 
who do know their status, slightly more HIV negative women than HIV positive women request 
condom use (93% vs. 74% respectively). The difference is not significant. Relative to women 
who do not know their status, a higher, but non-significant, proportion of women who know 
they are HIV negative request condom use than those who do not know their status - 93% 
versus 73% (Fisher’s exact: 0.233).  
 
Figure 4.18: Proportion of women who ask for condom use (purple) or who do not ask for condom use (green) 
with their most recent sexual partner. 
 
 
 
It is also noteworthy that among women who do not know their status consistent condom use 
with the most recent partner is the same regardless of the partner type (Figure 4.19), yet 
among women who know their status, the proportion reporting consistent condom use with 
commercial partners is almost double that for non-commercial partners (83% vs. 42%), which 
is a significant difference at the 10% level (Fisher’s exact test = 0.089). 
 
73% 78%
93%
74%
27% 22%
7%
26%
0%
20%
40%
60%
80%
100%
HIV- (n=30) HIV+ (n=27) HIV- (n=14) HIV+ (n=19)
Doesn't know status Knows status
SW does not ask
to use condom
SW asks to use a
condom
Left panel illustrates the pattern of asking for condom use across HIV status for women who 
know their status; right panel depicts the same information but for women who do not know 
their HIV status. HIV- = HIV negative, HIV+ = HIV positive 
 
265 
Figure 4.19: Proportion of women who report consistent/inconsistent condom use at most recent sex act with 
their most recent sexual partner.  
 
 	
39% 38%
58%
17%
61% 63%
42%
83%
0%
20%
40%
60%
80%
100%
Non-CSP
(n=28)
CSP (n=16) Non-CSP
(n=12)
CSP (n=12)
Doesn't know status Knows status
Consistent
condom use
Inconsistent
condom use
Left panel illustrates the pattern of condom use across partner type for women who do not know 
their status; right panel depicts the same information but for women who know their HIV status. 
CSP = commercial sexual partner, Non-CSP = non commercial sexual partner 
 
266 
4.6 DISCUSSION	AND	CHAPTER	SUMMARY	
4.6.1 Objective	1:	Methodology		
The economic and political situation in Zimbabwe created a particularly challenging 
environment in which to conduct behavioural research in a rural population. Among others, 
access to fuel, electricity, and drinking water were, at times, severely limited. Just prior to the 
study, the dollarization of the currency, combined with other factors helped in the recovery of 
the economy during the period of study (311). While this setting provides a unique opportunity 
to study the impact of economic revival, there are a number of difficulties that the context 
entails. Mobility, for example, increased during economic decline because of retrenchment 
(289), but during economic recovery, mobility may be expected to remain high because of re-
employment and return to urban areas. 
Population retention and migration 
In spite of the political and economic challenges, the WR study recruited and interviewed a 
total of 1016 women between March 2010 and August 2011, of whom just over a fifth (n=228) 
were recruited through PLACE. The FSW retention was 73% and 69% at R2 and R3 respectively 
but considering the overall retention of original recruits, just 49% remained by R3 (over a one  
year period). Study retention was low but considering the mobility of the population, was 
comparable to levels in the Manicaland general population survey which ranged from 51%-
61% over a two year period. The majority of losses-to-follow-up (LFU) were given as 
“unavailable” (39%) – i.e. temporarily away at the time of survey – while 26% of losses were 
due to reported out-migration.  
 
Analysis of the profile of individuals by migrant status demonstrated substantial similarity of 
“unavailable” women to reported out-migrants which would favour classifying “unavailable” 
women as out-migrants. This is supported by the low return rate (only three were seen at a 
later round) of the population. 
 
Although the attrition rate of the closed cohort is high, this is not unprecedented for sex 
worker populations: a Kenyan cohort of FSW reported a loss rate of 21.4 per 100 person years 
(312); just 69/155 (44%) FSW in Somalia were followed-up after 6 months; while in South 
Africa 88/263 (34%) HIV positive women returned for at least one study visit. Reducing the 
interval between study rounds can assist with retention, a Tanzanian cohort of high risk 
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women achieved 70% follow-up (FU) after 32 months and had 3 monthly intervals. The timing 
of the study coincided with a period of substantial change for Zimbabwe and so it is not 
unexpected that a substantial amount of population movement occurred. Migrants between 
R1 and R2 were seven years younger on average than non-migrants but were five years 
younger between R2 and R3.  
 
A number of socio-demographic and sexual behaviour factors were associated with migrant 
status in univariate analyses, however, most of these associations disappeared after 
controlling for age and site differences. The factors that remained significantly associated with 
migrant status between R1-R2 were residential duration, partner turnover in the past two 
weeks, and dry sex.  A different profile of migrants was observed between R2-R3 who were 
twice as likely to be formally employed unemployed compared to non-migrants and were also 
almost twice as likely to have had at least some form of secondary education compared to just 
a primary level education than non-migrants.  
 
The differences in the characteristics between the two migrant populations could suggest 
slightly different populations. R1-R2 migrants appear to share more in common with 
characteristics of FSW (high mobility and high partner turnover), whereas R2-R3 migrants less 
so. An explanation for the differences in the profiles of the two migrant populations that 
would not be inconsistent with the timing of economic recovery, would see R2-R3 migrants as 
women migrating to seek employment in a reversal of earlier retrenchment. In contrast, the 
migration pattern and profile of R1-R2 migrants, may be more representative of a typical 
mobile sex worker population. 
 
PLACE versus snowball 
PLACE is increasingly implemented as a tool to recruit individuals at high risk of STI infection 
using probabilistic sampling, and for expressly targeting socially stigmatised groups such as 
FSW (313) or MSM (250). Implementation of PLACE in rural communities seems less obviously 
advantageous compared to snowball for a number of reasons including: 1) the community 
reported very few concentrated “hot-spots” of sex work; 2) geographically disparate 
population spread over terrain that is challenging to navigate; 3) small concentrations of FSW 
in each location requires a higher number of locations to achieve the required sample size. 
Lastly, the small size of these populations prevents the probabilistic implementation of PLACE, 
one of the principal motivators of using the strategy.  Because eligibility as a member of the 
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FSW population is ascertained at an analysis stage rather than at the recruitment stage, the 
PLACE sample would include a high number of non-eligible individuals. 
  
However, these experiences are likely exaggerated by the specific contextual difficulties of the 
location and timing of the WR study. Most effective implementation of PLACE was likely 
vitiated by the small number of appropriate locations for recruiting sex workers in these areas, 
and the inconsistent popularity of venues; the low number of locations, both drinking and 
otherwise, meant that it was not possible to randomise without severely limiting the number 
of recruits. Similarly to other studies, a “catch-all” policy to census the population in venues 
was followed instead (314).  
 
The comparison of women recruited through PLACE alone and those that overlapped with 
snowball found no significant difference in sexual behaviours between the populations. A 
number of explanations for this finding can be offered. Does this mean that snowball was just 
as capable of capturing the most at risk women or does this indicate that the strategy 
implemented selected less risky individuals? The high HIV prevalence in the PLACE (64%) and 
the overlapped population (69%) are comparable with the HIV prevalence in Harare-based 
FSW attending an STI clinic (66%) in a study conducted concurrently (Frances Cowan, 
pers.comm.). Without adjusting for key factors such as the age of the population, the similarity 
of risk suggests that PLACE and snowball did not select less risky individuals.  
 
Based on the experiences of this study, PLACE was no more effective than snowball to identify 
or recruit the highest risk individuals, and corroborates similar challenges in other rural or 
semi-rural populations (257, 313).  
 
Capture-recapture (CRC) was used to enumerate the population size of the venue population. 
Broad agreement of the census and CRC estimates, support the finding that the venue 
population was very small, and heavily biased in favour of the rural town. As a percentage of 
the female population, the PLACE population (including overlapped women who were 
observed onsite but who were recruited through snowball) was 1.36%. This is lower than, but  
given that this is in a largely rural area, it is comparable to sex worker population estimates 
that have used similar methods of mapping and census of venues in Zimbabwe, such as 2.4%-
3.0% estimate in the Manicaland provincial capital (239), and the 5.4%-6.9% mapped in 
Bulawayo and Harare (major cities) (154).  
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The questionnaire delivered to CRC respondents indicated low mixing of the bar-based female 
population within study sites but high mobility for farther destinations; half of those 
interviewed reported spending half of each month overnight in other locations. Destinations 
were typically larger agglomerations relative to the size of where they reside, so women from 
a rural province may travel and spend nights in Harare for example.  
 
Two-thirds of sex workers reported living in the same area as the bar they habitually visited, 
which echoes findings of bar-based sex work in Harare (103). The findings also corroborate 
qualitative descriptions of the residential area in the immediate vicinity of bars, in the rural 
town in particular, as popular for sex work. Such findings have potential use for planning 
targeted interventions with this group; however, it is important to develop a strategy that 
emphasises prioritisation of public health over social and political mores; success of projects in 
South African mines in mobilising multi-sectoral stakeholder management of programmes 
indicate this as a possible strategy to avert reactionary and politicised interventions (such as 
Operation Murambatsvina65) that could arise in response to such findings (316).  
 
Snowball was an effective means to locate both clandestine and open sex workers and 
recruited the majority of WR. It was hoped that, in addition to typical follow-up strategies66, 
following up women through their previous contacts, by asking women to remind nominees of 
follow-up, would help retain higher numbers. Use of dual incentives may have underpinned 
the success in recruitment but the lack of dual incentives in follow-up (FU) may have 
contributed to the high attrition of initial recruits67. The method of dual incentives for peer-
driven recruitment may also be of use in peer-driven FU and, with sufficient contemplation of 
ethical concerns of coercion, could be considered for use in such cohort studies to minimise 
drop-out from reasons other than out-migration. 
 
The study relied on self-reports of sexual behaviour which are well-documented to be limited 
by various biases, including social-desirability, recall bias and item non-response (reviewed in 
3.2.2). Using the informal confidential voting interview (ICVI) can help reduce social-desirability 
                                                          
65
 Operation Murambatsvina started in 2005 and was carried out under the auspices of stopping “all 
forms of illegal activity” and razed flea markets and housing used by informal vendors and traders; 
20000 vendors nationwide were reported arrested within one week (315). 
66
 Typical strategy was to follow-up participants directly at their homes. Because the WR study was run 
concurrently with R5 of the MC, direct follow-up was not unusual and therefore was not indicative of 
membership of WR study. 
67
 Frequent qualitative accounts from respondents who refused on FU suggested that they were not 
benefitting sufficiently from the study 
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bias (283, 284) and by using a variety of time periods (including no time restriction for the ICVI, 
and periods of two weeks and a month for countable data on the number of partners), it was 
hoped balance a desire to be able to associate risk behaviours with prevalent HIV infection 
(317) but also to reduce aggregation biases. 
 
4.6.2 Objective	2:	Size	estimates	
The size estimated under a definition of sex work derived from UNAIDS is only slightly higher 
than that estimated by the MC general population survey: 5.9% versus 4.7% (however, this is 
to be expected given the stricter definition of sex work on the MC). Using a comparative 
definition for sex work to that on the general population survey, however, the FSW estimate is 
more similar: 5.2% vs. 4.7%. This is important because, firstly, the random selection supports 
the estimate provided by a census; secondly, it demonstrates that a general population survey 
can be as effective for enumerating the sex worker population size as a targeted sex worker 
survey.  
 
However, the intervening time period between the WR survey and round 4 of the MC merits 
discussion because there is some evidence of an increase in risk behaviours by women at R4, 
after a sustained period of declining risk behaviours between R1-R3 (Simon Gregson, 
pers.comm.). Thus the size of the sex worker population identified on the MC in R4 could be 
unusually elevated due to increased transactional sex in response to economic pressures. By 
the time the WR survey was started, dollarization meant that there was some reprieve in the 
economic decline which could possibly account for the similar size of sex workers in the MC 
and the WR survey. 
 
Nevertheless, that venue-based FSW represent less than at least a quarter of the wider FSW 
population68 adds some perspective to why the intervention trial with FSW may have failed to 
show a difference in the high risk female population. Conducting the peer education and 
condom promotion in bars and beerhalls may have only reached a fraction of the FSW 
population. It is likely that the intervention reached more women than a quarter of the FSW 
for two main reasons: a) the ratio is dependent on the relative sizes of the bar-based FSW 
population and the non-venue based FSW population which may fluctuate over time; b) the 
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 Based on a conservative ratio of Manicaland FSW: venue-based FSW i.e. 4.7:1.36 
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size of the current venue-based FSW population was estimated just after the deepest point of 
the recession and therefore may be only a fraction of the size between 1998-2003. 
4.6.3 Objective	3:	Typology	
A high proportion of sex workers reported living nearby to the venues that they recruit in. This 
is similar to findings of Harare-based FSW which indicate that sex workers live nearby to where 
they operate to make it easier to bring clients to their home, mainly because it is safer (103). 
These women move around frequently; half of those interviewed reported spending half of 
each month overnight in other locations. Destinations were typically larger agglomerations 
relative to the size of where they reside, so women from a rural province may travel and spend 
nights in Harare for example.  
 
Two thirds of sex workers, under the UNAIDS definition of sex work, do not recruit men in beer 
halls. Drinking venues and night-time entertainment areas are loci where females who attend 
are predominantly sex workers, which mean that a venue strategy for recruitment or 
intervention is likely to be targeting the correct population (146). However, the coverage of 
the target population will be limited, if a venue-only strategy is adopted. Higher rates of 
consistent condom use for commercial sex (74%) may reflect successful targeting of the visible 
population. However, it is more of a concern that just 59% of commercial encounters are 
protected among snowball recruits who would not be captured by a venue only strategy. A 
strategy that relies only on recruiting visible sex workers may, therefore, a) underestimate the 
size of the population, and b) underestimate unsafe commercial sex. In sum, the venue only 
strategy is specific but not particularly sensitive in this setting. 
 
4.6.4 Objective	4:	WR	vs.	MC	
A number of key findings were established 
• Women who report being part of the Manicaland general population survey were 
older and less mobile than women who were not. Nonetheless, their responses on key 
risk behaviours in the targeted survey are comparable to those from women who 
cannot be linked 
• Paid sex is underreported by between 34% and 37% of women who could report it 
• Age at first sex and age of first marriage were reliably reported between the surveys  
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• Number of partners in the last month reported to the MC survey was on average 1/3 
of the number of partners reported in the WR survey.   
• Number of current partners in the MC survey on average was approximately ½ of the 
number of current partners reported in the WR survey.  
• Reports of consistent condom use were comparable for paying partners (71% versus 
69% in the MC and WR surveys, respectively), but were lower for non-paying partners 
in the MC compared to the WR survey. 
 
There are some general limitations with the comparative analysis of responses these two 
surveys. Firstly, the general population survey defines sex work on the basis of the last three 
partners who paid money for sex, however, at the time of R4 of MC study, the Zimbabwean 
dollar was undergoing triple-digit inflation and FSW reported switching to non-cash 
alternatives for payment (chapter 2). This could have contributed to the underreporting of 
FSW (according to a definition of receiving money for sex) on the MC survey. Secondly, the 
limited number of linked responses prevented more detailed multivariable analyses.  
 
In light of these limitations, the level of underreporting supports other findings that targeted 
behavioural surveys are able to reveal more sensitive information about respondents (318) 
and therefore improve the reliability of estimates of sex worker behaviours compared to 
general population surveys. 
 
4.6.5 Objective	5:	risk	factors	for	HIV	
HIV risk and venue typology 
Variables conventionally associated with HIV infection that were also found to be 
independently associated with HIV in the models were age, marital status, and location of 
residence. There was weak evidence that moving from outside the province into the province, 
and moving within the province, were associated with lower and higher HIV risk respectively, 
relative to people who never moved. Ever having an STI was also associated with higher HIV 
after adjusting for age, site, marital status, previous residential location, but not after adjusting 
for recent sexual behaviour.  
 
Venue WR had substantially higher infection than non-venue women after adjusting for all 
other factors. Not requesting condom use was also significantly associated with higher HIV 
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prevalence vis-à-vis requesting condom use, after adjusting for all other factors. As the 
questionnaire did not ask whether women knew their HIV status, it is not possible to assess 
whether knowledge of status is independent of or confounds the relationship of requesting 
condom use and HIV risk.  
 
Subsidiary analyses which linked WR with the MC survey, to explore how knowledge of HIV 
status altered the interpretation of the results, show that HIV status does not significantly 
differ by knowledge of HIV status. Secondly, among women who knew their status, a higher 
proportion of HIV negative women requested condom use at most recent sex act than the 
proportion of HIV positive women and HIV negative women who do not know their status; this 
was not statistically significant.   
 
Consistent condom use was higher with clients than non-commercial partners, but only among 
women who knew their status and could reflect similar findings among Senegalese FSW where 
previous HIV testing was significantly associated with decreased condom use with regular 
partners (319). Unfortunately, the numbers that were linked between the WR study and the 
MC were too few to permit multivariable analyses to explore these findings more rigorously.  
 
Evaluation of implementation: what were the successes and what can be improved upon? 
The continuity of a core group of research staff members allowed a sense of trust and goodwill 
to be built with the target community. Maintained through the use of peer facilitators from 
the target community, the cooperative work ethic was also strengthened through facilitator 
training by research staff, both on an informal, individual basis and in formal group setting. 
Peer facilitator involvement was important for finding and arranging follow-up interviews with 
respondents who could not be located through established contacts. Furthermore, their 
assistance helped research staff to keep communication lines open with the community, 
enabling difficulties to be addressed in a timely and sensitive manner.  
 
Mobile phones were helpful to the research team for coordinating with respondents and peer 
facilitators and for covering a wide geographical area with a small team over a short period. 
Though mobile phone technology was not included in the protocol for assisting with retention, 
the feedback from the research team indicates that this could be a promising addition to the 
tools available to researchers in resource-limited settings, particularly for mobile populations 
such as this.  
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Evidence provided in this chapter raises doubts over some of the stringent definitions of sex 
work. A narrow definition of sex work as cash-per-encounter transactions is not 
commensurate with the majority of sex work interactions. These findings support calls for 
more nuanced understanding of what comprises sex work with the subsequent goal of 
designing innovative interventions that may address fundamental similarities rather than 
targeting their differences. 
 
The results of the WR study come after a dearth of data in sex workers since the peak of the 
HIV epidemic, and as such make a timely contribution to national data. Furthermore, the 
results provide important insights into characteristics of high risk women across a range of 
socioeconomic contexts, including subsistence farming areas, which seeks to address the lack 
of such data in the literature (83). 
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4.7 CHAPTER	SUMMARY	
The aim of this chapter was to provide quantitative data to answer the overarching research 
question: who are the women at heightened risk of HIV in rural Zimbabwe? 
 
The key findings are: 
• Size of the FSW population as a proportion of the general female population varies 
from 1.36%-7.9% depending on the definition of sex work that is used. Population size 
estimates that rely on venue populations only may underestimate the size of the FSW 
population by a conservative estimate69 of more than threefold.  
• Both R1-R2  and R2-R3 migrants were younger on average than non-migrants, by 7 and 
5 years respectively. After controlling for age and site differences, R1-R2 migrants 
were more likely to be previously mobile than non-migrants and were more likely to 
report higher partner turnover and dry sex. R2-R3 migrants were more likely than non-
migrants to be educated and to be formally employed.  
• 79% of women who report ever recruiting clients in beer halls also self-identify as FSW, 
however, only 41% of women who ever self-identify as FSW also report ever recruiting 
clients in beer halls. A venue-based strategy for recruitment therefore, yields few false 
positives (just 6% of women recruited in beer halls reported never receiving any 
payment for sex or self-identifying as a FSW), however it misses a substantial number 
of true positives. 
• After controlling for age and site differences, venue based WR were more likely than 
non-venue based WR to cite being desperate for money for children as a motivation 
for sex work. Both venue and non-venue WR cite needing money for children as a 
motivator for engaging in sex work and likely following divorce from a previous 
partner. 
• Venue WR had substantially higher infection than non-venue women after adjusting 
for all other factors which supports previous findings that beer halls are a marker for 
HIV infection (146) even though the contrast population were FSW. Circular mobility 
within the province was also weakly independently associated with HIV infection and 
may relate to qualitative findings that FSW may move to increase their attractiveness 
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 This is based on the ratio of FSW prevalence according to the general population survey to venue 
based FSW i.e. 4.8:1.4 
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to potential clients as men reported a preference for new women – the so-called 
“sweet sixteens” even though they were substantially older. 
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5 Chapter	5:	The	price	of	protected	sex	
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5.1 INTRODUCTION	
An impediment to STI prevention efforts among sex workers has been the well-documented 
resistance by clients (122) and men in general (320) to using condoms. A dominant narrative 
over condom use negotiation in sex work includes physical and financial coercion to eschew 
condom use (180) (133, 321). For women involved in sex work, demand for condom may result 
in client loss, higher frequency of non-payment (65) and violence (64). Recent empirical 
evidence, however, has indicated that instead of coercion to not use condoms, women report 
incentivisation, or a willingness to not use condoms if they are offered a higher price (321) 
(322). This also relates to the macroeconomic context: if women are worse off economically or 
if there is less demand for sex, they may decide to not use condoms in favour of higher 
remuneration. The relationship between price and unsafe sex is not necessarily 
straightforward, and in economic literature the association has been conceived as being 
governed sex workers’ and clients’ preferences and negotiation abilities. In turn, the ability to 
negotiate and the inherent preference for condom use are determined by client and sex 
worker characteristics.  
 
An important question therefore, amid severe economic deterioration, what are the 
determinants of the price of sex and what is the relationship between condom use and price of 
sex? 
Price for sex in Zimbabwe 
In chapter two it was identified that there is no set price for sex, instead it is something that is 
negotiated and agreed upon by both client and sex worker. Qualitative work covering more of 
Zimbabwe reached the same conclusion (62), although there appears to be some consistency 
in the amount charged per act and per night in quantitative studies (Table 5.1).  
 
In Zimbabwe, previous studies had identified that the mean per session charge was around US 
$4.3 and women received an average of about US $1070 per night; the mean weekly income 
was US $75 (range: US $10-$290). By comparison, clients’ reported mean monthly wage was 
US $285.7 (range: US $25 - $2250) (103). 
Despite the economic downturn, qualitative data from a national qualitative survey suggest 
that earnings from sex work continue to be favourable relative to other jobs, providing a 
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 Converted from Zimbabwean dollar amount using conversion rate reported in paper of $US ≈ $2 Z 
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strong incentive to engage in sex work, even temporarily, to cover escalating living costs. One 
sex worker interviewed for the study in 2008 illustrated the desperation: 
 “If I fail to eat because I have no money, I die in one week. If I engage in 
commercial sex to live then at least I will feed myself and my children” (62) 
 
Sex workers surveyed in this study reported women typically charged between $0.29 USD – $5 
USD per “short-time” or $2 - $10 USD per night (62). 
 
Table 5.1. Data on amounts received for sex reported by Zimbabwean FSW 
Location Year 
Charge per act 
(US $) 
Charge per 
night (US $) 
Urban (Harare) (103) 1989 4.3 10 
Urban (Harare) (153) 2001 3.4 (mean) 9.5 (mean) 
Rural (Mashonaland West) 
(33) 
2005 
2.5-5.0 
(median) 
- 
Zimbabwe (qualitative) (62) 2008 0.29-5 2-10 
 
 
Economic theory of the relationship of price with unprotected sex 
 
An economic study among Mexican FSW by Gertler et al, demonstrated through statistical 
models that a) there is a price difference between sex with a condom and unsafe sex and, b) 
that this can be determined by the inherent preferences for condom use and relative 
negotiating ability of sex workers and clients - FSW may choose to forego condom use if 
adequately compensated (323). Sex workers in Mexico, for example, gain a 23% price premium 
for unprotected sex (323). Rao et al, demonstrated a similar mechanism among FSW in 
Sonagachi, India whose premium was estimated to be between 66% and 79% (324). However, 
apparently conflicting results from studies show positive correlation of price with condom use 
both among reports from FSW and from clients (85, 108).  
 
Explanation of the disparity in price for use with condoms may be related to the nature of the 
HIV epidemic. Under economic theory of a compensating wage-differential, Gertler et al, argue 
that failure to use condoms represents a substantial health risk to the FSW which may be 
280 
compensated by higher payment. FSW may thus leverage clients’ desire to not use condoms to 
negotiate a higher price for sex. Where the likelihood of encountering a partner infected with 
HIV is low, clients may exhibit stronger preferences for not using condoms. Conversely where 
prevalence of HIV is high, it is conceivable that clients would have also have a preference for 
condom use and this preference may be exploited by sex workers in demand for higher prices 
for using condoms. As Gertler et al., point out, one of the perverse outcomes of their model 
was that “if the client wants to use a condom more than she does, he will pay her to do so” 
(323).  
 
In generalised epidemics, unlike the concentrated epidemics of Mexico and India, a 
consequence of the high prevalence of HIV among the general population is heightened 
awareness of HIV borne out through lived experiences of the impact of AIDS on families and 
communities. In Zimbabwe, this has been cited as more important than public health 
campaigns in encouraging people to protect their health by changing their sexual behaviour 
(32). It is unclear therefore, that with increased awareness of higher personal cost of 
unprotected sex, how this may impact on the bargaining of safe sex and the condom use price 
differential identified by Gertler et al.  
 
The price equation 
A number of interpersonal and individual level factors may be associated with the price 
received for sex. FSW characteristics include, age (323), duration in sex work (324), substance 
abuse (322); client characteristics include client wealth (85); and transaction characteristics 
such as the work location may also be related to payments(85) (321).  
Preferences also include the innate willingness of the sex worker to have sex and conversely, 
the impetus of the client to pay.  
 
Figure 5.1 illustrates a theoretical model for the relationship between levels of covariates. This 
outlines the different variables that were considered to play a mediating or confounding role 
in the relationship between price and condom use. The pathway of association was derived on 
the basis of previous studies that had found an association with price, and on the basis of 
findings from the formative study of sex work presented in chapter two. The pathway is 
discussed in the next section. 
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Figure 5.1 Putative pathway of association between sex worker and characteristics and price 
 
Potential confounders 
Box 1: Socio-economic factors 
Residential site and location of sex work negotiation are variables that reflect underlying 
differences in socio-economic status. Earlier studies in Manicaland demonstrated an 
association of site with household wealth (281) - which could be related to payments for sex 
among FSW – and an association of site with prevalence of HIV, which may determine condom 
use (chapter 4). Residing or working in lower socio-economic areas has also been associated 
with propensity to accept more money for unprotected sex, if offered (OR 3.1) (321), and in 
Gambian FSW, condom use was lowest in rural markets and highest in “high class bars” (85). 
Sex worker characteristics 
There are certain preferred physical characteristics and preferred services that may attract 
clients to different women, be related to condom use, and which may also impact on her 
ability to negotiate high prices. 
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Physical attractiveness – subjectively measured by research staff – was associated with 29% 
increase in price compared to not physically attractive in the study by Gertler et al (323). 
However, physical attractiveness rated by clients on an online forum which reviews FSW visits 
in the UK was not associated with price (88). Rao et al. hypothesise that age can be considered 
a measure of attractiveness and report a 3% decrease in price for every year’s increase in FSW 
age71 (324). Younger Mexican sex workers also appear to have a price advantage vis-à-vis their 
older colleagues: a year’s increase in age results in a 2% decline in price (323)72. Older age, as 
well as a putative relationship with lower price, may also be associated with unprotected sex. 
Harare FSW, for example, stated that they were unable to reject clients irrespective of 
whether the clients refused condom use or not (103).  
 
However, in the formative work to the quantitative survey (chapter 2), more often than age, 
sexual experience was mentioned as attractive to clients, particularly given the contrast with 
wives or girlfriends. Focus groups also reported that clients prefer women who are new to the 
area: in the commercial forestry estate, both men and women reported that upon introduction 
of new recruits to the workforce there is a “gold rush”. Similarly, in the town men spoke of 
“sweet sixteens”: women of no specific age but who had the allure of novelty. Sex work 
experience may also be a measure of bargaining power, for example, tenure in the profession 
among Sonagachi FSW was positively correlated with price (325).  
 
However, FSW characteristics may have complex associations with condom use: consistent 
condom use is less likely among FSW who had been involved in sex work for longer, compared 
to FSW who had only recently started sex work (184).  
 
Without measures of income from other sources, occupation and marital status were used as 
proxies for FSW wealth. Income from other sources is theoretically important to empower 
condom use, as the reliance on income from sex work is reduced when there is a stable 
income from other sources.   
Client characteristics 
The fluidity in pricing identified in chapter 2 and reported by other researchers, allows women 
to set a price depending on client characteristics. FSW were reported to prefer clients who 
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 The authors do not explain whether age was centred at the mean age in multivariable models, 
however, the mean age of SW was 23 years (standard deviation:5.6 years)  
72
 Same as above, but mean age of Mexican SW was 28 years (standard deviation: 7.8 years) 
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drank clear beer over cloudy-beer drinkers (chapter 2) and in other research women charged 
higher fees to well-dressed clients (103) (62). Elastic pricing strategies also means that repeat 
clients may negotiate lower prices: repeat clients of Chicago FSW pay less on average than new 
clients (106).  
 
Certain client characteristics have also been demonstrated to be associated with condom use. 
Low levels of condom use are widely documented with regular partners of FSW (326) (108) 
and lower levels of condom use have also been identified among repeat clients compared to 
infrequent clients (327). Other factors that have been related to condom use among clients 
include age, occupation and price paid (85).  
 
Qualitative accounts (chapter 2) also support inclusion of partner age as a potential 
confounder; older men were reported as less inclined to wear condoms and young men were 
reported to pay better than older men (though this was reported by older women and 
therefore may reflect the interaction of FSW age and client age). 
Transaction details 
Increased sex work experience not only confers superior bargaining skills but intuitively, it may 
relate to a capacity to increase the pleasure of the sexual experience for men. This was 
remarked upon in focus groups as being an important incentive for men to seek extra-marital 
sexual encounters.  
 
Part of the rationale behind recruiting at risk individuals at their place of work is that different 
locations can vary in their risk for transmission of STI (250, 328). Ergo, certain locations may be 
differentially associated with condom use. A corollary of this is that the site of work or 
solicitation may also be important in determining price. For example, research into the UK sex 
industry found that sex provided in parlours compared to private premises results in a 10% 
price reduction (88). Brothel based sex workers have often been reported to have safer sex 
behaviour with clients than street based sex workers, arguably because the structured brothel 
environment facilitates condom use (329). 
 
The null hypothesis that will be tested is: 
Adjusting for other covariates, there is no difference in the price received for sex in 
protected sexual encounters compared to unprotected sexual encounters.  
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Thus the alternative hypothesis is:  
Adjusting for other covariates, the price of sex is different in protected sexual encounters 
compared to unprotected sexual encounters.  
 
5.2 METHODS	
Since the data collection methods have been described in detail in chapter 3, this section will 
focus on the statistical methods used to explore the hypothesis.  
5.2.1 Study	population	
All client and transaction related variables were derived from questions in the voting box 
section of the questionnaire where participants’ responses were concealed from the 
interviewer, entered on a voting slip and placed in a locked box (full details are provided in 
chapter 3). This section asked questions about the most recent sexual partner and the second 
most recent sexual partner (the first and the most recent encounters with both).  
Definition of sex work 
To be able to compare with other studies that use a UNAIDS definition of sex work, the 
following analysis was restricted to FSW as defined by the criteria in box 5.1.  
Data for this specific analysis was 
restricted to R2 data on the most recent 
encounter with the most recent sexual 
partner (Figure 5.2). In chapter 4 it was 
established there were 609 total eligible 
women who had been or were currently 
involved in transactional sex. Of these 
200 (33%) reported that their most 
recent sexual partner was a commercial 
sexual partner (Figure 5.2).  
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Figure 5.2: The process by which women at risk were determined eligible for inclusion in a study on the 
determinants of price of sex work 
 
5.2.2 Data	selection	
Outcome measure 
The primary outcome was the price of last sex derived from the question: “how much did you 
receive in exchange for sex?”. Instructions on the questionnaire asked that the respondent 
write a number 1-6 to indicate the type of payment and to specify the monetary value of the 
items she received. Only non-zero payments were included in the primary analysis however, a 
sensitivity analysis included the zero payments as these were strongly associated with the type 
of partner73.  
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 All zero payments were made by commercial partners who were repeat or regular partners and 
therefore may be more likely to be associated with not using a condom; SW are less likely to use 
condoms with regular or repeat clients (chapter 2 and (130, 133) 
NB: Percentages refer to 100*n/N for that box  
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Measures of exposure 
Condom use was captured in the questionnaire as the number of acts where condoms were 
used throughout. To aid interpretation of the relationship between condom use and price, a 
binary variable for condom use – representing consistent versus inconsistent use – was derived 
from the discrete variable. Condom use was derived by dividing the number of acts where 
condoms were used consistently by the number of acts. Thus consistent condom use, related 
to all instances where the result was 1. All cases <1 were coded as 0, representing inconsistent 
condom use.  
 
Potential confounders and effect modifiers 
Sex worker characteristics  
Proxy for wealth 
Inherent differences in macro-level economic variability of the areas should be considered in 
any model as the sites were chosen purposefully to represent different socioeconomic 
productivity. To reduce the number of categories for multivariable analysis this was 
recateogorised as rural (SFA and RTC), estate and town (consistent with Lopman et al. (281)). 
 
Inherent preferences over condom use may alter the inclination to use condoms but also 
independently be associated with price differences. If these preferences are not on the causal 
pathway between condom use and price but independently alter price and condom use, they 
will confound the relationship between price and safe sex.   
 
Inherent price differences which reflect wealth or attractiveness may manifest in the amount 
women expect to receive in payment for sex. This was asked as “What is the amount you 
typically expect to receive in exchange for sex?” 
 
Proxy for attractiveness 
Age was modelled as a continuous variable and was considered for categorisation if the fitted 
residuals were non-linear. 
Novelty in an area was highly prized in prior qualitative research and was represented by two 
variables that indicate the degree of mobility of the women: the duration of residence in an 
area and whether women acknowledged ever travelling to sell sex.  
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Similarly to previous studies, experience was measured as the duration (years) in sex work 
(325).  
Client and transaction characteristics  
Partner age was categorised as <34, 35-44, ≥45. Clients were classed as new, repeat, or regular 
(where credit and clients who paid according to need were conflated). 
Number of acts, where the act was initiated (private, drinking venue or public place) and 
whether the act is a short time or for the night are also considered as possible confounders. 
 
5.2.3 Missing	data	
Missing on the outcome 
Twenty-three observations (11.5% of observations whose most recent sexual partner was 
commercial) were missing on the outcome variable. Almost two-thirds of these respondents’ 
partners are commercial partners who agree to give money at the end of an agreed period 
(Figure 5.3). Missingness is due to a variety of reasons including errors in recall (Chapter 3). 
However, given the concentration of missing values among clients that agree to pay at the end 
of an agreed period compared to other client categories (2-4 times greater than in any of the 
other categories), it is not unreasonable to assume that missing values for these clients may be 
zero. The sensitivity analysis explores how including these as zeros alters the findings (see 
section 5.2.4).  
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Figure 5.3: Frequency of missing and zero payments across different commercial sexual partners. 
  
 
Zero on the outcome 
Sixteen women reported zero payments, all of which were reported with repeat or regular 
clients (Figure 5.3). The sensitivity analysis explores how the including these alters the findings 
(see section 5.2.4).  
Missing on independent variables 
Considering all the non-missing and non-zero remunerations at last sex act, n=161, acts which 
had the largest numbers of missing variables included education level, expected payment 
amount, occupation category, who asked for condom use, and partner age (Table 5.2).  
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Table 5.2: Missing values for covariates 
Variable Number 
N=161 
Percent  
 
Partner age 7 4.35 
Education 6 3.72 
Occupation 5 3.11 
Performed dry sex 4 2.48 
She asks (condom use) 4 2.48 
He asks (condom use) 4 2.48 
Amount expected 3 1.86 
Age 1 0.62 
Type of act (night or short time) 1 0.62 
Number of sex acts 1 0.62 
Condom use 1 0.62 
 
 
Education level and occupation category were able to be completed by using round 1 data. 
Many of the concerns of last value carried forward approach to missing data relate to variables 
that are likely to fluctuate between rounds, education level – dichotomised as “none/primary” 
versus “secondary/higher” – is stable across the course of the study. Occupation may be 
changeable between rounds but since broader categories of employed, informal, or 
unemployed were used, the status is unlikely to have changed substantially in the six months 
between R1 and R2. Moreover, of the five missing variables, two were vendors at R1 and one 
was a FSW.  The missing variables at R2 were completed using the R1 information. The level of 
missing data from these two variables combined was reduced to 1.24% from 6.83% using this 
information. 
 
Data missing on the variable coding for whether the FSW asks for condom use was 
simultaneously missing for the client variable coding his request for condom use. However, 
these variables, like other transaction level variables, were unable to be completed using prior 
information in the manner for occupation or education. The missing data on condom use 
preferences is associated with drinking venue as the location of initiation, are all cash 
payments, and 2/3 were new clients, the remaining were repeat clients. All encounters were 
reported to be consistently protected with condoms.    
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Respondents missing data on the amount typically received for sex tend to be older on average 
(median 37 years versus 33 years for respondents without missing data; Wilcoxon rank sum, 
p=0.10), while those missing data on whether she asked for condom use are younger (median 
28 years versus 34 years for respondents without missing data; Wilcoxon rank sum, p=0.28). 
There is no systematic difference in age for other variables with missing values. 
 
Unfortunately, each variable is missing only a few cases but in their aggregate a complete case 
analysis would lose 20 observations or 11% of the 182 eligible females. Since the number in 
each category is small, a multiple imputation is unlikely to have sufficient information from 
other variables to provide estimates. 
 
5.2.4 Statistical	analyses	
Descriptive analysis 
Median and interquartile ranges are presented for discrete and continuous variables that were 
non-normally distributed and were tested using Wilcoxon rank-sum tests where there were 
two contrasts, or Kruskal-Wallis tests for more than two contrasts. Paired observations within 
individuals were tested using the Wilcoxon signed rank test. Exact confidence intervals are 
provided for proportions, percentages and count data. Exact confidence intervals from the 
Poisson distribution were calculated for count data (number of acts, number of protected acts) 
and were checked to ensure that E(x)≈Var(x), where x is the variable of interest (number of 
acts, number of protected acts). 
Chi-squared and Fisher’s exact tests (for cell counts <10) were used to test for differences in 
binary and categorical data. 
Model choice 
Univariate and multivariable linear regression was used to model the price paid for sex by the 
most recent partner against a number of predictors and the exposure of interest, condom use.  
 
The unconditional price distribution has a strong positive skew with a median of $10 (IQR: 6-
20) and mode of $10 (n=52; 32%) and is strictly positive, so the price per act was log-
transformed to correct for skew, Equation 5.1.  
 
 log0F2 = 	J@ + JQRQ  Equation 5.1 
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The histograms and quantile-quantile plots in Figure 5.4 show the distribution of the raw data 
(panels 1 and 3) and how the skew is corrected in plots of the log-transformed data (panels 2 
and 4). The Shapiro-Wilk test provided statistical confirmation of the visual evidence 
supporting an approximately normal distribution of the log-transformed data. 
 
Figure 5.4: Panel 1-2 Histograms of price of last sex: raw data showing positive skew (left panel) and log 
transformed amount received at last sex (right). Panel 3-4 Quantile-quantile plots corresponding to the data 
plotted in the histograms in panels 1-2. 
 
 
Variable coding 
The following variables are discrete or continuous entities so were assessed visually for 
linearity with the outcome before entering them as continuous data in the regression: number 
of sex acts, number of current partners, number of clients in the past 2 weeks, age at first sex 
work, duration of sex work.  
Variable selection and model building 
Characteristics were divided into sex worker, client and transaction characteristics. To adjust 
for potential confounding of the variables of interest, all variables that were considered as 
important potential confounders to the relationship between condom use and the price of sex 
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or that were significant at an alpha level <0.20 in univariate analyses were considered for 
inclusion in the multivariable model (307). An automated backwards stepwise elimination 
procedure with an alpha level of 0.20 was used to retain variables in the multivariable analysis.  
 
Automated selection procedures have the advantage for the user of expediting the selection 
procedure according to an arbitrary cut-off. Backwards elimination starts with the full model 
and deletes non-significant variables one at a time until all the remaining variables make 
significant partial contributions to predicting y. Controlling for all other variables in the model, 
the variable with the largest p-value is removed, partial contributions for remaining variables 
are reassessed controlling for other variables in the model and the process continues.  
 
There has been some concern expressed about the use of automated selection procedures, 
particularly in epidemiological analyses, because of the use of an arbitrary cut-off. Even the 
advocates caution against its application without consideration for the relationships between 
covariates and the outcome and main predictor variable (306). Simulation studies have 
suggested that an alpha level of 0.05 may be too stringent in many cases and resultant models 
lack requisite confounders (307) which could lead to inaccurate effect measures and overly 
narrow confidence intervals (330). 
The recommendation emanating from these studies is for higher alpha levels of 0.10 or even 
0.20.  
 
With smaller datasets such as this, low alpha levels are more likely to lead to type II errors 
because the confidence limits are wider than the underlying distribution. It is therefore 
important to set more prudent cut-offs for the stepwise elimination. It is important to balance 
the need to account for important confounders (i.e. reduce type II error in the stepwise 
procedure) and a possible reduction of the degrees of freedom from adding unnecessary 
covariates to the model.  
The alpha level at 0.10 which has been recommended in simulation exercises as preferable to 
0.05 but has also been used in other papers which have looked at the association of price with 
various characteristics (331). 
 
Factors that are considered a priori to be important confounders: age, sexual experience and 
age of sex work debut, area currently live in, education, residential duration (the 
aforementioned metric for novelty), short time or night, client condom preference, client type, 
location and place of initiation, and sex worker category. 
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Potential interactions that were considered: condom preference and use, area live in and 
residential duration, sexual experience and dry sex, dry sex and condom use, client type and 
condom use 
Regression diagnostics  
Unusual or influential data: 
1) Outliers – any observation with a large residual. Visual methods were used including 
the leverage plot in Stata. 
2) Leverage – extreme value on predictor variable (how far the observation deviates from 
the mean) 
3) Influence – Substantial change in the coefficient estimates if remove an observation. 
Model fit 
Use of adjusted R2 rather than R2 – takes into account the Mean Squared Error of the model 
which is dependent on the number of predictors as well as the sample variation. 
Test of linearity 
Visual tools were used to assess continuous variables and the assumption of linearity 
Test for heteroscedasticity 
Constancy of variance will be tested using visual tools but also by the Cooks-Weisberg test. 
Test for collinearity 
The Vif test and Pearson’s correlation coefficient will be used to test for collinearity. Also 
recommended in Kirkwood and Sterne is to watch for substantial changes in the effect size and 
standard errors as indicators for collinearity when introducing variables to a multivariable 
model (296). 
Sensitivity analysis 
Condom preference articulated by sex workers with respect to whether they ask for condom 
use or not, and similarly preference reported by clients were coded as “No” if it was “Don’t 
know”. In sensitivity analyses, they were coded as “Yes” to assess the impact of this decision.  
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To include zero values, the price was shifted by adding 1 to each value and then logging the 
translated values. This has no effect on the derivative with respect to x and therefore does not 
alter the coefficient of x (Equation 5.1). 
 
Equation 5.1 can be rewritten as  F = 	STSUVU − 1 by taking the exponent of both sides and 
then subtracting 1 from both sides. Thus, taking the derivative with respect to the x variables, 
the shifting factor is a constant and therefore is not involved in the relationship between x and 
y: 
 
 
"F"K = 	STSUVU Equation 5.2 
 
 
All amounts described are in US dollars. All coefficients reported in tables are the log 
coefficients, but in the text percentage differences are reported on the back-transformed 
variables i.e. exp(beta coefficient). Values are presented to two significant figures. 
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5.3 RESULTS	
5.3.1 Descriptive	analysis		
Sex worker characteristics 
The median age of sex workers was 35 years (IQR: 27-41 years) and the mean age of starting 
sex work was 26 years (95% CI: 25-28 years). This group of women have been involved in sex 
work for a median of 6 years (IQR: 3-12). More women had been divorced or separated (53%) 
than had ever been widowed (33%), 8.8% were never married. Most women were secondary 
educated or higher (65%) and more women had ever been a venue-based WR (58%) than a 
non-venue-based WR (42%). More women initiated the sexual encounter with the most recent 
commercial sexual partner (CSP) at their home or the client’s home (37%) than at a drinking or 
sleeping venue (20%) or in a public location such as a market (33%). Few were formally 
employed (8.8%), but overall, more women were employed informally than unemployed: 48% 
vs. 43%.  
 
The largest proportion of sex workers reside in the rural town (43%) and the least live in the 
subsistence farming area (16%). Eighty-four percent of women reported their current location 
as different to their previous residence; 67% moved within Manicaland province, and 16% 
moved to Manicaland from outside. Overall, 64% of those who had ever moved came from a 
farming estate, township or mine, 27% came from a rural area and 9% from a city or provincial 
capital, but among those moving in from outside the province (n=24), 63% arrived from a city. 
The median duration of residing in their current location was 10 years (IQR: 3-22).  
Sex work income 
The median price for the latest sex act from their most recent sexual partner was $10 (IQR: $6-
$20). Eighty percent were paid in cash (Figure 5.5) and received a median $10 USD (IQR: $6-
$20) while those receiving commodities received a median of $10 USD (IQR: $5.5-$17), but 
there is no statistical difference in these amounts (p=0.43, Wilcoxon rank-sum test). 
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Figure 5.5: Type of payment received at the latest sexual encounter with the most recent sexual partner.  
 
 
 
Only 129 (80%) women reported they typically expected to receive any amount for a night or 
per act transaction; an additional 14% report expecting to receive either a fortnightly or 
monthly payment. From the 129 women who reported expecting a nightly or per act amount, 
66 (51%) reported an amount that they typically expected to receive for sex without a 
condom.  
 
Figure 5.6 shows the amount that sex workers in this group typically expect to receive per 
night or per act. Irrespective of per act or night time transaction, the median expected amount 
without a condom is approximately twice that expected for sex with a condom. Although 
women reporting price for unprotected sex are a subset of the women who report protected 
sex prices (there were no women who reported only unprotected sex offered)  the price for 
unprotected sex is higher than that for protected sex in the subset of women who report 
accepting payments with and without condom use.  
 
The amount that women expected to receive was compared with what they actually received 
at most recent sex. The median amount expected to receive was $10 (IQR: $7.5-$15) and the 
median amount actually received (among the same women) was $10 (IQR: $6-$20). There is 
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weak statistical evidence that the difference between the medians is significantly different 
from zero and the amount expected to receive is slightly lower than the amount actually 
received: z=-2.0, p=0.044, Wilcoxon signed rank test.   
 
Figure 5.6: Amount in USD typically received for sex with and without a condom for a short time or a night. 
 
Condom use  
Considering the last reported sex act with their most recent partner, condom use follows a 
largely bimodal pattern of consistent use or non-use (Figure 5.7). The price for sex without 
consistent condom use (combining no condom use and inconsistent condom use) is $3.9 
higher on average than the price for consistent condom use, p=0.039, Wilcoxon rank-sum test. 
 
 
 
 
 
 
 
 
 
Filled boxes represent the overall amount expected in USD for short time or night time sexual 
encounter. Boxes reflect the interquartile range and central line represents the median; whiskers 
indicate 5
th
 and 95
th
 percentiles (i.e. the 90% range). Solid diamonds represent the minimum and 
maximum values. 
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Figure 5.7: Percentage of women reporting consistent, inconsistent or no condom use at last sex with their most 
recent partner (bars) and the amount they received for sex in anti-logged US $ (solid circles).  
 
Error bars indicate 95% CI. 
 
Condom use preference 
The majority of sex workers – 88% – reported requesting condom use with their most recent 
client. The proportion using condoms consistently rises slightly with increasing age and 
decreases marginally (but not significantly) with increasing duration in sex work. 
 
Client and transaction characteristics 
The median client age group was 35-39 years old, a crude average age difference of 5 years 
older than sex workers. Just over half – 56% - of clients were reported to have asked for 
condom use explicitly. Different client types differ in their requests for condom use (Figure 
5.8). According to FSW reports, the highest number of requests for condom use, as a 
percentage of whether they request or not, is among repeat clients (61%).  
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Figure 5.8: Condom use preferences - expressed as a percentage of those that do not request condom use - across 
different client groups. 
 
Zero would indicate no difference between the price paid when requesting versus 
not requesting condom use, positive values indicate higher price, while negative 
values indicate lower price for requesting condom use. Numbers indicate total in 
client group 
 
However, the price difference between those requesting condom use and those not 
requesting condom use indicates that, at the population level, a lower mean price is paid when 
clients request condom use (red bars in Figure 5.8). For example, new clients who request 
condom use on average pay 34% less than new clients who do not request condom use. 
Furthermore, when clients request condom use, a higher percentage of acts are consistently 
covered by condoms (82%) compared to when he does not ask (38%) (Figure 5.9).  
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Figure 5.9: The mean number of acts and number of protected acts (at a population level) distributed by whether 
a client requests for condom use or does not.  
 
Error bars indicate exact 95% confidence intervals (CI) calculated from 
the Poisson distribution. 
 
Ahead of observing these relationships in a multivariable modelling framework these findings 
do not adjust for possible confounding factors such as the age of FSW or where the act was 
initiated, but they do tentatively suggest that consistent condom use could be associated with 
a lower price for sex. 
 
The highest proportion of transactions were initiated in private locations (the sex worker’s or 
client’s home – ratio of frequency is approximately 2:1 respectively), with public locations 
being second most frequently used (Figure 5.10). The price of sex was also higher in private 
locations than either drinking or public places (p=0.0083, Kruskal-Wallis test), while level of 
consistent condom use did not vary (p=0.79, chi-squared test). Client requests for condom use 
were higher in drinking venues compared to others: in 70% of transactions initiated in drinking 
venues, clients requested condom use compared with 52% and 46% of transactions in private 
and public locations respectively (p=0.10, Fishers’ exact test; data not shown in Figure 5.10 for 
clarity). 
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Figure 5.10: Amount received for sex in anti-logged US$ across locations where sex was negotiated (black filed 
circles). 
 
Whiskers denote 95% confidence intervals (CI). Whiskers for proportion using 
condoms consistently (blue diamonds) denote exact 95% CI from the binomial 
distribution. 
 
5.3.2 Independent	determinants	of	the	price	of	sex	work	
Sex worker characteristics and their univariate and multivariable relationships with the price of 
sex are presented in Table 5.3. Of the fourteen sex worker characteristics, just occupation, 
education level, area of residence, number of commercial sexual partners in the last 2 weeks 
had relationships with the price of sex that were considered for inclusion into the multivariable 
model (Mv) based on an alpha level of 20%. Other variables that were also included based on 
evidence from the literature were: age, sexual experience and age of sex work debut, and type 
of sex worker (based on where they solicit clients). In addition, based on formative work, 
residential duration was also included.  
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Table 5.3: Sex worker, client and transaction characteristics 
 
 
Transaction and client characteristics 
Table 5.4 describes client and transaction characteristics that were tested for their association 
with price of sex. Variables that were eligible for inclusion in the Mv model were client 
category, whether the client had other partners or not, condom use, number of sex acts, and 
dry sex. Based on information from earlier analyses shown in Figure 5.6 and on insights from a 
qualitative study of sex work in Zimbabwe, the type of act (short time or night) was included. 
Similarly, client condom preference, female condom preference, location they met and the 
place of initiation, place they had sex were also included in the Mv model. Only variables in 
Table 5.5 were retained in the final model after adjusting for all other covariates in the model. 
 
303 
Table 5.4: Client and transaction characteristics 
 
 
 
Significant predictors of the price of sex in the multivariable model without interactions or 
polynomials were education level, number of acts of sex, where the encounter was initiated. 
There is strong evidence for additional sex acts generating a price increase: for each additional 
sex act above 1 the price increases by 15%.  
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Table 5.5: Output from a multivariable linear regression model of the amount received in exchange for sex for 
consistent condom use versus inconsistent condom use after adjustment for other covariates in the table 
 
 
 
There is weak evidence that for transactions in which the client requests condom use, the 
amount paid for sex is 27% lower on average than amount paid when the client does not 
request condom use. Sex with a condom was not associated with a price difference compared 
to sex without a condom. However, the direction of the association is negative in the 
coefficient which is consistent with a lower price for sex without a condom. 
 
The lack of any evidence for a price difference between condom use and non-condom use may 
be explained with reference to two findings: 
• additional sex acts above 1 (based on log-transformed data and therefore log(1) = 0 
i.e. the constant) are associated with 15% increase in the amount received;  
*<0.05, **<0.01, ***<0.001 
†Variable has one missing value 
Mv= Multivariable 
Coef = coefficient  
The coefficients reflect the relationship of covariates with the log price of sex 
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• when clients request condom use, the number of sex acts and the number of 
protected sex acts are much more closely aligned than when he does not request 
protection (Figure 5.9) 
In light of these findings, it is highly likely that the association of price with condom use is 
confounded by whether a client asks for a condom or not. This hypothesis is explored in the 
sensitivity analyses.  
 
Sex workers who have achieved a secondary or higher education can expect a price premium 
of around 36% (95% CI: 3.6%-80%) relative to those have only primary or no formal education. 
This is consistent with an explanation that higher education level capacitates better 
negotiating ability. 
 
Transactions that lasted for the night were 38% higher than transactions that were for “short-
times” which is not surprising but given that the duration of short time encounters is less than 
night time ones, in the aggregate, short-term encounters could be more lucrative overall. For 
example, two short time encounters would surpass the average amount obtained for a night. 
 
Meeting in a drinking or sleeping location (hotel or hostel), did not significantly alter the price 
relative to encounters initiated in private dwellings (the FSW’s home or the client’s home).  On 
the other hand, an encounter initiated in a public place such as a market or roadside received, 
on average, a 37% lower price than women whose encounter was initiated at her home or the 
client’s home. 
  
In univariate analyses, dry sex was significantly associated with a 55% higher payment 
(p=0.010), however, it was not significant at 0.20 level after adjusting for all other variables in 
Table 5.5. This suggests that it is confounded by other covariates. The possible reasons for this 
are explored in the sensitivity analysis. 
Sensitivity analysis 
Model diagnostics  
Leverage and influence 
In the cook’s distance plot there was one outlier which on the leverage plot looked influential. 
The outlier was removed and the stepwise procedure was re-run. The model was robust to 
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removal of the outlier as no variables were added and none were removed in the automated 
procedure.  
However, the model fit improves as a consequence of removing the outlier: the root MSE 
declines from 0.83 to 0.80 and the adjusted R2 changes from 0.18 to 0.21. No observations 
with high leverage had substantial influence on the residuals. 
 
Collinearity 
The Vif test found no variables to be collinear. The number of protected acts cannot exceed 
the number of sex acts, hence there is dependency. Measures of association between the two 
variables show that they are related but not necessarily collinear (R2=0.25, Pearson product 
moment correlation coefficient: 0.50). There is no simple way to combine number of acts and 
number of protected acts without affecting the interpretation of the exposure of interest. 
Since condom use was modelled as a dichotomous variable, this reduced the association 
between the two variables (R2=0.0071, Pearson product moment correlation coefficient: -
0.084). 
 
Heteroscedasticity 
Visual assessment of the fitted values against the residuals found no obvious evidence of non-
constant variance. This was confirmed by statistical assessment and the data fail to reject the 
null hypothesis of constant variance for both the model with (p=0.67) and without the outlier 
(p=0.35).  
Linearity 
All continuous variables were either unrelated or linearly related to the outcome in visual 
assessment. 
 
Normality 
There was no visual evidence of a departure from normality for both the model with and 
without outliers. This was confirmed by Shapiro-Wilk test of the residuals: with outliers, 
p=0.20; without outliers, p=0.14. 
Variable coding 
No substantive difference was observed in the effect size neither of the condom preference 
variable nor of the other covariates when changing “Don’t Know” from “No” to “Yes”. 
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Interactions 
A number of interactions were tested in the multivariable model (data not shown). However, 
none were significant, probably because the model lacked sufficient power to detect 
interactions. 
 
Exploration of possible confounding relationships 
Variables that were associated with price in univariate, but not multivariable analysis, included 
dry sex and condom use.  
A hypothesis for why condom use may not be associated with price in the multivariable 
regression is that it is confounded by the client’s preference for condom use. To explore this 
hypothesis, the regression was re-run on the dataset minus the outlier identified above but 
excluding client preference for condom use. The main difference between the two model 
outputs is that the effect size for condom use has doubled on the log scale, from a log 
coefficient of -0.15 to -0.32 and there is good statistical evidence that the null hypothesis of no 
difference between the amount received in transactions that are protected and the amount 
received in transactions that are not can be rejected (p=0.023). The approximate reduction in 
price for sex with a condom is 27% (95% CI: 4.4% - 45%). 
 
Regressing condom use on client preference in a logistic regression, unadjusted and adjusted 
for HIV status, self-reported STI, age, and area confirms that in transactions where clients have 
requested condom use, condoms are significantly more likely to be used consistently than 
when clients do not request condom use (aOR:7.3, 95% CI 3.4 – 16, p<0.0001). 
 
The relationship of condom use and dry sex was explored; reporting dry sex was weakly more 
likely when not using a condom than when using a condom after adjusting for clients’ requests 
for condom use (aOR: 0.42 95% CI 0.17 – 1.0, p=0.048). However, after adjusting for HIV status, 
or reporting of STI, the association was no longer statistically significant. 
 
Zero “payments” 
The paradoxical finding that women report receiving no payment for their last sexual 
encounter with a commercial sexual partner was earlier found to be more frequently reported 
in encounters with regular partners who do not always pay per encounter and instead pay at 
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the end of an agreed period. The implication of this finding for the payments model was 
explored by re-running the analysis including these women.  
 
The factors that were independently associated with price had changed substantially. Variables 
that were no longer associated included, place initiated, the duration of the encounter (night 
or short time). Instead, the type of partner was found to be independently associated with the 
price of sex (36% reduced payment from regular commercial clients compared to new 
commercial clients, p=0.016) and the number of partners that pay on credit in the past two 
weeks (-21% for every additional partner above zero, p=0.031). Factors that were robust to the 
changes in the outcome variable were education level and whether the client requests 
condom use or not.  
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5.4 DISCUSSION	
There was statistical evidence to reject the null hypothesis that there was no difference in 
price between protected and unprotected sex if client preference is not included in the model. 
Client preference for condom use was more strongly associated with a reduced price than use 
of a condom but client requests for condom use appear to be the major determining factor in 
whether a condom is used or not.  
It is not possible to definitively conclude that unprotected sex is incentivised by an offer of 
higher price and is therefore associated with a price premium74 – which would require an 
additional variable asking whether the client suggested unprotected sex – as it is possible that 
clients offer to use a condom in order to negotiate a price reduction.  
 
Three pieces of qualitative data are illustrative (from chapter 2): first, men and women 
reported that men make offers of higher prices for unprotected sex; second, the majority of 
men who reported that there was a price difference reported that the price for unprotected 
sex was higher; thirdly, many accounts among men and women repeated findings elsewhere 
that men have a strong preference for not using condoms. Furthermore, findings from other 
studies which asked specifically whether FSW would accept higher payment for unprotected 
sex reported a willingness to waive condom use for the right price (321). 
In light of this evidence, an interpretation that clients would seek a price reduction by 
requesting condom use seems less likely than seeking unprotected sex for an additional price.  
 
Two other important findings are that higher education level is associated with higher price 
and the place where the encounter was negotiated is an important determinant.  
The association of higher education level achieved supports the findings in the study by Gertler 
et al., and could account for findings sex workers achieve higher educational level than women 
in the general population (323, 332, 333). The analysis indicates that sex workers with some 
secondary or higher education can expect 36% higher remuneration for sex than women who 
have only primary or no education. The higher price that women can negotiate may help 
explain disparate findings that some sex workers are driven to sex work out of economic 
necessity and are victims of poverty, and the paradoxical findings that some sex workers find 
sex work too lucrative to stop entirely (chapter 2) (62), and may underscore the failure of 
income-generating interventions in helping women transition out of sex work (334). 
                                                          
74
 as opposed to the findings here which indicate that condom use is associated with a price reduction 
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The analysis also supported qualitative accounts that short times were charged less than the 
amount for a night and also independently corroborates women’s reports of the amounts they 
expect to receive for sex (Figure 5.5). 
 
In contrast to studies among sex workers in India in which researchers found price to be 
negatively associated with increasing age, in this dataset, this analysis does not show this.  
 
Finally, the manifest reduced price for sex that is negotiated in public places may reflect a 
socio-economic disparity between women who operate in public places and women who can 
expect to receive clients in their homes, in a similar way that street walkers are more 
impoverished than women who work from their homes in other studies (113). Furthermore, 
women who are willing to visibly negotiate in public places may be less discerning and more 
desperate for remuneration. Intuitively, it is possible to imagine that for clients who turn up at 
sex workers’ homes at the clients’ convenience, it could be argued that the inconvenience for 
the sex worker is worthy of additional remuneration. In addition, the increased price may also 
be a reflection of being more highly sought after relative to women who attract clients in open 
arenas such as market places.  
 
Interestingly, there is no evidence for a difference in price negotiated by women in drinking 
places compared to the price paid for sex negotiated by women in private locations. Yet when 
zero payments are included this relationship disappears and instead client type becomes more 
strongly predictive of price.  
 
This poses an interesting hypothesis relating to the typology and the type of clients: women 
who operate at home may depend on regular clients who do not pay per encounter but pay on 
a credit basis with payment negotiated upfront; women who negotiate in bars, on the other 
hand, may tend to have more casual clientele. Does typology on the basis of locus of 
negotiation also differentiate between the frequency of contact and mixing patterns with 
clients?  
Limitations 
Part of the problem with the above analysis was that it focused only on the most recent 
commercial partners which is why the analysis was restricted to just under 200 individuals. 
Ideally a multilevel analysis of panel data would be conducted as recommended by Gertler et 
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al., as this would permit an individual level analysis. This could possibly account for 
correlations in the residuals of condom use with sex worker characteristics or client 
characteristics such as client preferences and could use a combined dataset of 428 individuals. 
Gertler et al. and Rao et al. argued that correlations in the residuals are problematic for 
identifying an independent effect of condom use after adjusting for client preferences, which 
may account for why the price difference for consistent relative to inconsistent condom use is 
halved on a log scale when client request for condom use are included (323). 
 
Further work should develop a multilevel model with random intercepts for each individual 
and therefore increase the power of the model by providing additional data points 
corresponding to the second most recent partner. This model could then be expanded to 
investigate the relationship between motivations for entering sex work and price of sex work 
as an exploration of whether having dependents alter women’s ability to negotiate.  
	
5.5 CHAPTER	SUMMARY	
This chapter explored determinants of the amount received for sex with most recent 
commercial sexual partner and independently tested the association between condom use and 
price.  
The key findings were: 
• Client preference is the major determinant of whether condoms are used in sexual 
transactions 
• When condoms are used, this is associated with a 27% reduced price relative to 
unprotected sex. If protected sex is considered the base norm then this translates to a 
27% price premium for unprotected sex.  
• FSW with some secondary or higher education can expect 36% higher remuneration 
for sex than women who have only primary or no education. This is in line with 
findings that education increases the negotiating power of women for higher 
remuneration. 
• When “zero” payments are not included, sexual transactions that are negotiated in 
public places are associated with 37% lower price for sex relative to encounters 
negotiated in private locations. Interestingly, there is no evidence for a difference in 
price negotiated by women in drinking places compared to the price paid for sex 
negotiated by women in private locations.  
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• When “zero” payments are included, the client type becomes predictive of price: new 
clients tend to pay 36% more relative to regular clients and price declines by 21% per 
additional partner who paid on credit in the last fortnight.  
 
 	
313 
6 Synthesis	of	 findings	and	 implications	 for	 current	HIV	
research	
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6.1 INTRODUCTION	
The nature and size of the sex worker population is of critical importance to gaining insight 
into the dynamics of STI epidemics (139, 335) and various guises have described in a variety of 
contexts (87). Models of the HIV epidemic that recognise the contribution of sex workers and 
clients as core risk groups to transmission, make important simplifying assumptions with 
respect to behaviour of the core. However, as more nuanced data become available, the 
models are increasingly able to account for a range of behaviours of key populations which 
may aid a more detailed understanding of drivers of new infections in a variety of contexts 
(132, 193). This is particularly important in Zimbabwe’s epidemic, where broad-scale behaviour 
change has resulted in decline of prevalence (25),without a precise understanding of the 
changes that have the most substantial impact in the decline (26), and the populations which 
are likely to contribute most to infections occurring in the future. Theoretical insights suggest 
that as population prevalence in generalised epidemics declines, the heterogeneity and 
dynamics of the core are likely to become increasingly relevant to prevention and, 
consequently, the epidemic trajectory (Simon, Gregson and Tim Hallett, pers.comm.). 
 
The majority of studies of sex work in sub-Saharan Africa (SSA) have investigated urban 
populations (95, 152, 193, 336-340) or sex work around mines (73, 341) and on major 
transport routes (342, 343). A small minority have focused specifically on sex work in a rural 
context (85, 116, 326, 344), yet differences in nature of sex work in rural areas may mean that 
success of interventions in urban areas may not translate to success in a rural context (56). 
Data from the late 1980s and early 1990s suggested that 80% of sex work in urban Zimbabwe 
was conducted in bars or beer halls (103, 115). Since 2000 there had been no published 
account of the size or nature of sex work after the onset of the economic crisis. The only other 
contemporaneous quantitative study of sex work that had been published was concerned with 
the readiness of the population for a randomised control trial and was not established to 
explore what constitutes sex work, nor the size and dynamics of the population (33).  
 
Supported by theoretical insights from preliminary models (Tim Hallett, pers. comm.), 
evidence that sex work in Zimbabwe could be a major contributor to new infections came from 
a study of widows in a general population cohort; widows were more likely to be engaged in 
sex work than non-widows, HIV prevalence was high (61%) and condom use among HIV 
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positive widows was low (42%) (280). The rationale for a new study of sex work was to explore 
to what extent sex work still contributes to new infections in a mature epidemic such as 
Zimbabwe’s. To this end, a critical aim was to provide a nuanced and quantitative 
understanding of what constitutes sex work across socioeconomically diverse communities in a 
rural area. Furthermore, the unique economic circumstances immediately prior to, and during 
the study generated an unprecedented context in which to study sex work in the country, 
particularly since these changes may have had a substantial impact on the demand for sex 
work (32).  
 
The overarching aim of this thesis was to characterise and enumerate the sex worker 
population in a rural region of Zimbabwe and thus answer the question: who are the women 
at heightened risk of HIV? 
The question was broken down into five distinct objectives. This chapter will summarise and 
discuss whether these objectives were met and place the findings in a wider context. 
 
6.2 SYNTHESIS	OF	STUDY	FINDINGS	
6.2.1 Objective	1:	What	is	the	social	and	economic	organisation	of	sex	
work	and	how	has	it	been	affected	by	the	economic	crisis?	
This objective was to understand the nature and meaning of sex work in the settings identified 
for the quantitative survey which would help assess the feasibility of a proposed research 
design.  
 
Chapter 2 presented the conduct and analysis of a qualitative, formative study. The study aims 
were to identify community-derived definitions for sex work, who engages in sexual exchange, 
triggers for starting and leaving sex work, the impact of economic decline and escalation of 
interventions. The study also evaluated the feasibility of a proposed study design and initiated 
mapping of the foci of sex work. Focus group discussions (FGD) were held with community 
members from the proposed sites for the subsequent quantitative study. 
 
Guided by specific research questions, data were analysed inductively, responding to emerging 
concepts and organising these following a hierarchical thematic process (167, 168). The 
analysis highlighted two principal global themes relating to the context of sex work: 1) 
fundamental tensions between decency and deviancy in society, 2) the change in economic 
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and social context, its impact on the socio-normative conceptions about sex work and the 
supply and demand of sex work. 
 
Female sexuality 
The concept of female sexuality in the gendered role of women in society was intrinsically 
linked with sex work, in that FSW contravened the societal norms governing women’s 
sexuality. Control over married women’s sexuality was applied by the spouse, but socially 
defined: married women are expected to be submissive and sexually naïve with their 
husbands; anything deviant from socially accepted sexual styles could result in accusations of 
infidelity, which could potentially culminate in violence, infidelity and divorce. For example, 
potential for arousing suspicion was expressed as a barrier to using condoms in marriage, even 
if partners were HIV positive and had been through counselling. Such norms about married 
women’s sexuality and the conjugal expectations echo findings from the mid-nineties that 
married women are expected to sexually submissive to their spouses (44).  
 
While extremes of this control manifested in sexual violence, a more commonplace complaint, 
among men and women, was sexual dissatisfaction and spouses being “weak in bed”; mocking 
sexual frustration in marriage was even used in retaliation by FSW to goad married women. 
Many FSW, particularly in the commercial estate and growth point, expressed strong 
enjoyment of sex and regular partners may be chosen on the basis of sexual prowess.  
  
Despite some of the adversities faced within marriage, it remains highly prized among women, 
but they wanted to choose their partner, and break with the tradition for parents to find the 
most suitable partnership that will secure their future financial wellbeing. However, the desire 
to marry could be exploited by men, who would promise marriage in order to initiate a sexual 
relationship and then quickly leave the relationship. Termed “trials to settle down”, women 
were at risk of being labelled a sex worker by the wider community. However, there was 
disagreement over whether sequential monogamous relationships conferred this tag or 
whether it was restricted to multiple relationships.  
 
FSW were regarded as sexually deviant and held responsible by married women for the break-
up of families. FSW are therefore marginalised by the community, even clients reported that it 
was not dignified to marry a FSW, particularly if she was known in the client’s family’s 
community as a FSW. However, financial independence was envied among women, 
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particularly those whose survival is financed by a male partner (82). Thus for women, prima 
facie an antagonistic relationship between morality and financial/sexual independence exists: 
on the one hand the community holds married women in high regard; on the other, FSW were 
described by married women as free - sexually and economically free and “free to use 
condoms”.  
Despite the continued high status of marriage and the continued control over women’s 
sexuality, disagreements between focus group members about whether women asserting 
control over their sexuality in determining their future spouse is considered sex work or not 
suggests an evolution in societal norms regarding women’s sexuality. Tensions over spouse 
choice between parents and child are not a new phenomenon – Meekers documented these 
among young women in Harare in the mid-nineties (38, 41). Where there is a departure from 
these earlier records, is in the increasing tolerance of premarital sex among women in 
relationships with steady partners within rural communities, in spite of objections within 
certain religious groups. 
 
Gendered control and sexual violence within marriage and between clients and sex workers 
has been well-documented worldwide, has been a major impediment to behaviour change 
interventions, and has prompted biomedical innovations – such as microbicide gels, the female 
condom, intravaginal rings - that attempt to reposition women as agents of their sexual and 
reproductive health. In addition, structural factors that undermine women’s autonomy are the 
subject of innovative interventions, such as the IMAGE trial which successfully reduced 
intimate partner violence through microfinance initiatives. Recent scientific developments in 
using ART for prevention of HIV transmission in serodiscordant partnerships has refocused 
research priorities to evaluate the effectiveness of such strategies and includes highlighting 
potential barriers within dyads (345).  
 
Change in the organisation of sex work 
Bars were seen as important components of a thriving sex work industry, but there was 
consensus that bars were no longer viable as hotspots for commercial sex, and further, that 
they are not necessary to support low-level sex work within the community. Unconventional 
sex work locations included, among others, drinking venues, churches, market places, bus 
stops, the bush, and community meetings. Since sex work is heavily stigmatised, some women 
who make this transition endeavour to mask activities under “decent” lifestyles and behaviour, 
and were reported to favour these unconventional sites. Meeting clients outside of 
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conventional locations was more limited and typically involved elaborate tactics to signal that 
she is approachable, discreet conversations and quick negotiations which often precluded 
condom use.  
 
Interestingly, the locations favoured by hidden FSW were also documented as risk locations for 
unprotected and commercial sex by Power et al (148). Although the study by Power et al was 
among adolescents, a number of the locations for risky sex overlap with locations identified in 
this study. In particular, all night Church meetings and ceremonies, and the business centres, 
were identified as major risk areas for unprotected sex both in this study and in Power’s study 
(148). Furthermore, these locations were also reported as locations where young children, 
adolescents and married women would engage in sex work discreetly. A rise in sex work 
among the two former groups was reported in all sites, while the rise in married women 
engaging in transactional sex was reported in the RTC, the commercial estate and the SFA as a 
temporary subsistence activity to mitigate poverty. As identified in this study, Power et al also 
found that the feature that made these locations risk environments for sex was their secluded 
nature.  
 
Sex work was organised without any formal hierarchy, as women were independent agents. 
However, there was solidarity among women, for example, older SW would help initiate new 
recruits, and SW would assist one another if clients were violent. Women in bars were viewed 
as “professional” sex workers compared to women recruiting in the community. Married men 
and women and FSW reported that FSW in bars insisted on condom use – this association of 
condoms with sex work has also been reported previously in Manicaland (56, 57). 
 
Accompanying the demise in the bars, FSW in the rural town and one male in the commercial 
estate reported a change in attitude towards visible sex workers. To what extent this view is an 
explanation for noticeably reduced demand for paid sex (that is reflected in national trends - 
chapter 1), a genuine reflection of a change in community attitudes, or is a reflection of 
increased competition from women initiating in response to intensifying poverty is unclear. A 
combination of these factors seems likely for the following reasons. 
 
Firstly, an overall decline in bars, reduced income among men and diminished capacity to pay 
for drink and paid sex was reported in all locations, and is in keeping with other accounts of 
the demand for sex work declining as a result of the economic crisis (32). Secondly, association 
of condoms with commercialised sex work (56, 57), could be indicative of community attitudes 
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towards FSW as both promiscuous and likely infected, particularly since condoms were 
reported here, and elsewhere (133), as a barrier to intimacy and symbolic of lack of trust – 
either of fidelity or of infection - within a partnership. Thirdly, overt FSW expressed frustration 
about the hidden forms of sex work, suggesting that competition for clients meant that 
existing FSW lost out to others. Furthered, a rise in young and married women initiating sex 
work temporarily had been noted in several sites, and increase in sex exchanges has been 
associated with economic crises in other countries (86) (346).  
 
 
Among all respondents the principal reason for starting sex work was for financial gain to help 
provide for families. However, it is unclear whether married women are at a financial 
advantage or disadvantage over their single sex worker counterparts. Some women talked of 
widowhood as the start of their financial problems necessitating entry into sex work. For 
others, sex work while married ensured their families’ survival. Others reported that as young 
women they sought sex work proactively because it gave them independence and freedom 
from parental control.  
Limitations 
Whilst a range of people from different backgrounds were sought to gain a multifaceted 
account of sex work in these communities, overall there was a shortage of material across all 
sites from FSW. One reason was because part of one of the FGD with FSW was not recorded, 
another reason was difficulty in accessing this population particularly in the RTC. Political 
issues in the RTC in relation to the regulation of sex work in the community meant that this 
was not feasible.  
 
Although anecdotal accounts of women initiating hidden sex work were provided, hidden sex 
work lacks the visibility of overt sex work and this could have limited the capacity for 
community members to describe population level trends reliably. Although the data were not 
analysed in this thesis, further qualitative data were collected as part of the WR study. Future 
work could compare community reports of hidden sex work from the accounts in FGD 
conducted 18 months after dollarization to identify any qualitative changes. 
 
In the rural town, the RTC, the SFA, and the commercial estate, there was widespread 
consensus that young girls were becoming involved in sex work. However, this could not be 
corroborated with FGD or interviews with young women for ethical reasons. This is a general 
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and unavoidable limitation with the WR study. There a dearth of quantitative data on 
structural and social context of early entry into commercial sex and yet the limited information 
on young people suggests high rates of risky sex (147), thus underscoring it as a future 
research priority. 
 
Summary 
The accounts supported quantitative studies that highlighted the predominance of bars as a 
locus of sex work both in urban (103) (115, 152) and rural areas (146) prior to recession. 
However, the broad-reaching economic decline precipitated a reduction in clientele attending 
bars socially and was felt by sex workers, who reported infrequent demand and reduced 
revenue. Sex workers made a number of adaptations such as accepting more commodities as 
payment, accepting more credit-based arrangements (especially in the commercial estate), 
negotiating sex work in public and according to client demand.  
 
The blurring of the boundary between the normality of gift exchange and transactional sex in 
sub-Saharan Africa has generated much debate over how to characterise sex work. It is worth 
noting that in these accounts, gift exchange was distinct from sex in exchange for payment 
through the symbolism of the transfer of goods: payment negotiations implied a business-like 
transaction – “clients that come in and go…remain visitors” - whereas FSW acknowledged that 
permanent partners could come and go and give gifts spontaneously or according to the needs 
of the woman. Future work could explore the different forms of transactional sex reported in 
the quantitative survey and the types of payments that are associated with these different 
forms. It would also be informative to the debate to explore how the women characterise their 
partners (as commercial or non-commercial). 
 
6.2.2 Design	and	implementation	of	the	research	
In order to answer objectives 2-5, a major component was the design and implementation of a 
longitudinal study of sex work across four sites of differing socioeconomic status in rural 
Zimbabwe. In this section some limitations of the protocol are discussed in relation to the 
ability to meet the study aims. 
 
The study aims were: 
1. To estimate the size of the population engaging in sexual exchange 
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2. To calculate the rate of entry and exit to the sex worker population  
3. To investigate the extent of geographic mobility of the population 
4. Identify triggers for entry/exit 
5. To develop understanding of sexual behaviours and the sexual partnerships of sex 
workers in this context 
6. To explore payment characteristics of sex work such as amount and type of payment 
charged.  
7. To investigate longitudinal trends in payments for sex work  
8. Investigate longitudinal trends in different forms of sex work 
 
Limitations of the survey  
A number of logistical constraints meant a number of alterations to original study designs and 
statistical analyses. Therefore, although the data were collected, it was not possible to 
complete the analysis for aims 7 and 8. This section addresses to what extent these aims were 
achieved and the problems that were encountered. 
 
Measuring the size of hard-to-reach populations is a constant challenge for researchers. A 
number of probabilistic methods are suitable when there is a large target population which is 
geographically dense (e.g. capture-recapture) or when multiple records of the target 
population exist (e.g. multiplier methods). Network scale-up methods have been recently 
gaining popularity for their simplicity and the ability to reduce bias in the estimates. However, 
in a small-scale pilot it took at least ten minutes to implement and was challenging for 
respondents to enumerate their contacts within specific categories. It was decided that it 
would be unfeasible given the time limits for interviews, plus it is designed to be implemented 
in a general population surveys rather than targeted surveys like the WR study. Enumeration is 
feasible for populations that operate in fixed and identifiable locations – it is not viable for 
hidden or non-venue FSW in these communities because they operated as single agents in 
secluded locations. 
 
To measure the size of the population, repeated capture-recapture was envisaged for venue-
based FSW. Even if the population size is small, it is possible to do multiple capture-recaptures 
to reduce the dependency between samples. However, when this was attempted, the women 
reported that it was overly intrusive. Furthermore, given the economic situation, women were 
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under substantial pressure to retain their clients and were not receptive to interruptions by 
research staff. This meant that it was also not possible to implement the survey onsite.  
 
In order to capture women onsite, an additional mini-survey (which lasted approximately 3-5 
minutes) was created which asked key questions about mobility and basic demographic 
information. They were then invited to join the cohort and be interviewed in depth the 
following day. This permitted linking of their mobility information with sexual behaviour data.  
 
Inability to implement the survey onsite restricted the number of migratory FSW that could be 
captured. However, the implementation of the mini-survey was designed to enumerate this 
bias, though even though the survey took a matter of minutes, research assistants 
nevertheless found it difficult to engage interest from respondents.  
 
In addition, data were collected on 25 women who had migrated outside of the study site so 
that it will be possible to examine to whether migration was associated with a change in sexual 
behaviours or in demographic characteristics. 
 
The venue component was limited to a maximum of 24 night visits (6 weeks x2 days/week 
(Friday and Saturday) x2 research teams). The venue component had to be restricted to night 
visits for three principal reasons which are explained in more detail in the subsequent 
paragraphs: 
1) To avoid openly public interaction during the busiest community periods with known 
FSW to avoid association of the study with sex work.  
2) Simultaneous implementation of two research methods meant convenient separation 
of research capacity into snowball interviews during the day and venue interviews at 
night, particularly since non-venue FSW would not be accessible at night. 
3)  To reduce research effort given research capacity  
 
The PLACE protocol requires that individuals socialising in a particular location at a particular 
time are interviewed. Typically it is implemented in a manner that does not identify individuals 
as part of stigmatised populations. For example, Singh et al targeted a survey in Hwange 
district at youth socialising in hotspots for sexual activity, but by interviewing all socialising 
youth, individuals that engaged in particularly high risk behaviours were not identifiable (147). 
Although PLACE has been implemented to specifically target hard-to-reach communities such 
as sex workers in China, however, it may be more feasible to do this in city locations which 
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afford more anonymity than the rural locations that the WR study was conducted in. 
Furthermore, formative research identified multiple public locations and no specific times for 
when commercial sex would occur. Given the general female population was approximately 
6000 individuals across all 4 sites, there were concerns about publically approaching 
individuals during busy periods during the day. 
  
It was also felt that it would cause substantial item non-response and underreporting of 
behaviours if individuals were approached publically during the day. Thus it was decided to 
focus only on the locations that were identified as hotspots for commercial sex during night 
periods and to diversify snowball seeds to capture the hidden FSW who did not operate at 
night locations. The hidden FSW who operate during the day could then be met by research 
staff in a secluded location that would maintain their anonymity. 
 
The snowball aspect of the protocol was less challenging than the venue component, partly 
because it occurred during the day and partly because there was more time to implement it. 
The enumeration suffered from small, infrequent and dispersed venue populations, and 
limited research capacity and resources. In retrospect, the design was too complex to cover 
the four sites adequately, within the time frame required, and with the staff capacity.  
 
Evaluating the survey 
Chapter 4 firstly assessed the quality of the WR study by looking at rates of attrition and entry, 
and secondly, estimated the population size. The sex worker population was then compared 
with a commensurate group from a general population cohort, a subset of whom were linked 
and their answers from both on comparable variables were contrasted.  
High rates of loss to follow-up and the nature of the losses indicate a highly mobile younger 
population similar to other cohorts of sex workers (339). 
 
Comparison of individuals who participated in both studies and whose responses were linked 
indicates that around a third of the sex worker population underreport sex work in the general 
population survey. However, this is likely to be largely dependent on the difficulties with 
defining sex workers according to criteria from the general population survey. For example, 
since the definition of sex work depended on cash payments by up to the three most recent 
sexual partners in the last month, at the height of the economic crisis, qualitative accounts 
from chapter 2 indicate that cash payments were lower than normal because of rapid 
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devaluation of currency and instead FSW preferred goods whose value was stable. On the 
other hand, this underrepresentation of cash-based encounters may have been countered by 
the possible rise in sex work as a result of economic deterioration (and to a lesser extent a 
temporary spike in transactions as a result of demand from diamond panners). Linked answers 
also revealed substantial underreporting of client volume, but higher reporting of inconsistent 
condom use at most recent sex act, in the general population survey. This latter point is not 
incompatible with the former, because a) on both surveys consistent condom use is higher 
with paying clients, b) proportion of individuals reporting their most recent sexual partner was 
paying is higher in the WR survey than in the MC, c) there is a higher prevalence of HIV among 
WR survey participants than among MC respondents (interviews for the two surveys were 
separated by 2.7 years on average, during which time 5 individuals of 54 negative individuals 
sero-converted, at a crude HIV incidence of 3.4 per 100 per year). This is approximately 3 times 
greater than the general population incidence among women (Simon Gregson, pers. comm.).  
 
6.2.3 Objectives	 2-4:	 Identify	 demographic	 and	 behavioural	
characteristics	of	the	FSW	population	and	their	population	size	
This section discusses both objective three and four as they are interrelated.  
 
Objective three was approached in two steps. Following the formative study findings the 
nature of the current FSW population and how it was organised required quantitative 
examination. Thus the first step was to describe and characterise the women at risk 
population, and then establish the population size relative to the general female population. 
 
The formative study suggested that the locus of sex work had changed and there was a 
temporary surge in the population selling sex. To capture differences between women who 
recruited clients in conventional locations and women who did not, the WR population was 
dichotomised on the basis of where they were recruited. This work was presented in an oral 
session at ISSTDR 2011, for which I received a scholarship. Secondly, since the recruitment 
strategies of hard-to-risk individuals have had mixed success in different contexts, there is 
merit in comparing women recruited by the different approaches, and with those who 
overlapped both, to comment on possible biases with each method. 
 
A descriptive analysis of venue sex workers versus sex workers who operate outside of the 
drinking venue setting was conducted. There was no difference in the age of venue WR 
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compared with non-venue WR. A high proportion - 77% - had previously been married, though 
reason for marriage dissolution varied across type of sex work: venue WR were more likely to 
have been divorced, while non-venue WR were more likely to have been widowed. Although 
high, previous marriage is a common feature among FSW in Zimbabwe throughout the 
epidemic (even though definitions of marriage may be slightly different). In the late 1980s 
Wilson et al reported 71% FSW in Harare were divorced or widowed (103). In a recent 
respondent driven sampling survey of FSW in three urban sites in Zimbabwe, Cowan et al 
reported that over 2/3 of FSW were divorced, separated or widowed (347).  
 
Venue FSW were more likely to start sex and sex work younger and report longer durations of 
sex work (duration of sex work was positively correlated with age and negatively correlated 
with age of sexual debut). Durations of sex work were long considering most reported 
uninterrupted sex work: median 9 and 6 years for venue and non-venue WR respectively. 
However, this data is comparable to that obtained from the recent RDS with FSW in Mutare 
where 46% of FSW had been in sex work for longer than ten years (347). These are longer 
durations that FSW report in other locations – despite the same average age (35 years) FSW 
presenting at STI clinics in Senegal the median duration of sex work was 4 years. To what 
extent the longer duration in sex work among Zimbabwean FSW in this study and Cowan et al’s 
study is an artefact of the “healthy worker effect” and that selective mortality has censored 
the current FSW population from those who were in sex work for shorter periods is unclear.  
 
The percentage of women reporting using condoms each time they had sex with commercial 
clients in the last two weeks was low considering the high prevalence of HIV: 76% and 65% 
among non-venue and venue FSW respectively, though this was not significantly different. 
Among clients in the last two weeks, a substantial proportion involved credit-based 
arrangements.  
 
Venue WR also had higher numbers of sexual partners in the last two weeks than non-venue 
WR. Being a venue sex worker was also independently associated with HIV infection after 
adjusting for age, residential location, marital status, ever having an STI, client volume. Also 
independently associated with HIV infection was whether women demanded for condom use 
or not (the latter being associated with higher risk).  
 
Comparing women recruited through the different strategies found no evidence that women 
recruited only in venues were different from women who overlapped venue and snowball 
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methods. However, women recruited through snowball only substantially differed with respect 
to their risk behaviours and demographic characteristics compared to the overlapping 
population. Nevertheless, some important similarities merit comment. Firstly, the same 
proportion of the population report receiving payment for sex in the previous year, similar 
numbers of partners in the last 2 weeks were reported, albeit slightly lower, yet consistent 
condom use with commercial and non-commercial partners was significantly reduced. 
Furthermore, a PLACE only approach would have substantially underestimated the size of the 
sex worker population, even by a highly stigmatising metric of self-identification, as the 
number of self-identified sex workers (140) was threefold greater than the number found 
during PLACE (40).  
 
Using the UNAIDS definition of sex work, sex workers from the Women at Risk (WR) study 
make up around 8% of the female population. This is higher than represented by the general 
population survey but largely because of the narrow restriction in the definition of sex work as 
cash-only transactions in the general population study. When using a comparable definition of 
sex work, the population size estimates do not differ substantially. However, this comparison 
assumes that the population captured through the WR study is a complete census of the sex 
worker population.  
 
 
6.2.4 Objective	5:	The	price	of	safer	sex	
The analysis presented in chapter 5 sought to establish whether there was a price premium for 
unprotected sex in sex workers in Zimbabwe. This analysis indicated that a lower price was 
received for transactions that involved condom use as opposed to transactions without 
condom use. Client preference for condom use is a strong determinant of whether a condom is 
used or not and so confounds the relationship between price and condom use. This is an 
important finding because it demonstrates that a) condom use in sex work is determined by 
the clients, b) in transactions where clients request condom use, condoms will be used and 
therefore provides an avenue for promoting condom use to men. Moreover the findings are 
consistent with studies in other regions investigating the price differential for condom use in 
which there is a price difference.  Secondary education was also associated with higher price, 
perhaps reflecting the ability of sex workers to negotiate the terms of the transaction.  
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This raises the prospect that among commercial transactions, there may be evidence of sex 
worker agency in negotiating terms of sex. While this does not necessarily translate into safer 
sex behaviours, though it does suggest a level of negotiating ability which could be leveraged 
to raise consistent condom use above current levels. 
 
That women are willing to discount future possible loss in life as a result of HIV infection for a 
short-term immediate financial reward does nonetheless, demonstrate the economic 
vulnerability of this population and reinforces the call for more nuanced safer sex promotion 
messages and innovative schemes to reduce dependency on unprotected sex for income, such 
as microcredit initiatives and savings advice. 
 
6.3 HOW	DO	STUDY	FINDINGS	RELATE	TO	CRITICAL	ISSUES	IN	HIV	RESEARCH?	
During the last two years, substantial advances towards controlling HIV epidemics have been 
made. A number of key trials of anti-retroviral treatments used as preventative therapies have 
provided a positive boost to the impetus of controlling the epidemic in the wake of a 
stabilisation of HIV/AIDS funding from major donors. These substantial gains raise questions 
for programme and implementation sciences, particularly with respect to sex worker 
populations. Three major findings merit discussion and the implications of findings from this 
thesis for future research in these areas will be considered. 
Microbicide gels 
Interventions which allow women additional control over safer sex are important for 
addressing the gender inequity and power imbalances in HIV transmission (348, 349). Without 
a barrier method that is efficacious and does not require at least some male determination, 
microbicide gels offer a potentially important alternative. Gels acting directly on reducing HIV 
transmission offer greater theoretical potential (350). However, differing gel compositions 
have had little demonstrable efficacy in observational studies  (351) and its effectiveness as a 
preventative measure is undermined by low adherence (352). Recent evidence from 
randomised-controlled trials is mixed. In 2010, the CAPRISA-004 study found that tenofovir gel 
confers 39% greater protection than a placebo gel when used pre- and post-coitally, had few 
side-effects and was highly acceptable to users and male partners (353). A year later, the 
microbicide trials network study of Vaginal and Oral Interventions to Control the Epidemic 
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(VOICE MTN-003) however, did not find any benefit of the same gel under a different regimen 
(daily as opposed to pre/post coitally) and therefore discontinued the gel study arm (354).  
Pre-exposure prophylaxis with anti-retroviral therapy drugs 
Efficacy of PrEP in high risk populations such as MSM (355) and recently proven efficacy in 
serodiscordant heterosexual couples (356, 357) presents a potentially important opportunity 
to substantially reduce new infections in vulnerable populations, albeit requiring at least 80% 
adherence, which could greatly improve the chance of controlling transmission, at least in 
concentrated epidemics. The lack of efficacy of the tenofovir only arm in the VOICE MTN-003 
(358) and the FEM-PREP study’s finding of a lack of efficacy among high risk women due to low 
adherence (40%), are sobering illustrations of many unresolved important issues that have to 
be resolved for efficacy to be translated into effectiveness (359).  
 
Retention in care is particularly problematic with populations that are highly mobile as 
demonstrated in the TDF2 trial in Botswana and offers complex logistical challenges to all ART 
strategies (356). The high mobility of the sex worker population in the study presented in this 
thesis emphasises the need for trials of innovative implementation strategies in different 
contexts if sex workers are to be targeted, particularly since adherence is so critical to the 
efficacy of the regimen (359). Furthermore, the results of a trial of different PrEP dosing 
regimens on adherence levels among men-who-have-sex-with-men (MSM) and female sex 
workers (FSW) that daily dosing was associated higher adherence compared to intermittent or 
coitally-related dosing (360), underline the importance of retention in care. PrEP also 
potentially redresses the imbalance in power for negotiation of safer sex that affects sex 
workers vulnerability to infection. However, given the premium for unsafe sex found in this 
study, it is important to provide adequate counselling and also consider additional measures to 
be used in conjunction. 
 
More promising for high risk and mobile groups, such as this study population, is the 
intravaginal ring delivery system for antiretroviral drugs. In July 2012, A Study To Prevent 
Infection with a Ring for Extended use (ASPIRE) started in two trial sites in Uganda and South 
Africa with planned future expansion in Malawi, Zambia and Zimbabwe (361). The intravaginal 
ring could deliver ARV over a continuous period of weeks or months, in the same way that 
contraceptive rings act. Moreover, the ring may be able to simultaneously deliver 
contraceptive and HIV prophylactic therapy which could greatly improve acceptability and 
adherence (362). The potential benefits particularly for FSW is the discreet application and the 
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potential long-duration of drug delivery (high active drug concentrations have been detected 
in vaginal tissue for a month or more), making continuation of care more feasible. Aside from 
general questions of safety, effectiveness and tolerance to the individual, a key question for 
FSW populations is the acceptability with paying clients.  
 
Treatment as prevention 
The results that early antiretroviral treatment, above CD4 count of 350cells/mm3, reduced 
transmission between discordant couples by 96% compared to standard care (363) has 
important implications for this study, because of the high level of HIV prevalence and relatively 
low levels of condom use particularly with regular clients and long-term partners. Moreover, 
recent theoretical models suggest that partners of sex workers are important conduits for 
transmission within the sex worker population (134); qualitative accounts in chapter 2 that sex 
workers share longer-term partners lends to support to this theory.  
So far, there is mixed empirical evidence over the likely effectiveness of treatment as 
prevention: test and treat was found to reduce community viral load in Uganda (364), while a 
cohort exploring the effectiveness of treatment as prevention among sero-discordant couples, 
also in Uganda, found no difference in acquisition of HIV infection by the HIV negative partner 
vis-à-vis standard care (365).  
Theoretical debate also raises questions over the cost-effectiveness of treatment as 
prevention (366), due in part to the uncertainty over the likely contribution of acute-stage HIV 
infection to population level incidence and therefore the likely proportion of infections that 
remain unpreventable despite high coverage (367).  
General caution 
There are also unanswered concerns about drug-resistance particularly in individuals that are 
started on PrEP if they are already infected in the acute, yet undetectable, phase (356, 357). 
This has implications for the timing of early ART initiation particularly at higher CD4 counts 
above 500 cells/mm3 that require further research.  
 
Findings from a review of retention in care in sub-Saharan Africa post-testing and pre-ART 
suggest that less than a third remain continuously in care (368). In Zimbabwe, despite efforts 
and pledges to universal access, currently just 30% of Zimbabweans that require ART are 
currently on ART, notwithstanding the numbers of undiagnosed infections (16, 287). A worthy 
question asks if resource-limited countries find ART access a challenge for treatment, what is 
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the scale of additional resources and/or efforts that are required to scale-up ART for 
prevention?  
Finally, in sub-Saharan Africa, where sex work and homosexuality remain illegal, targeted 
interventions are liable to suffer more heavily from retention and adherence difficulties. These 
breakthroughs provide a platform for renewed calls for decriminalisation of sex work to 
maximise the potential effectiveness of targeted interventions in countries where it remains 
illegal (160).  
 
As the editorial writing group of the HIV modelling consortium point out, there is a 
dichotomisation of future funding response between, on the one hand the “most cost-
effective allocation of incremental changes in resources” or, on the other, to invest heavily 
now to “drive large reductions in the need for future resources” (369). Key population groups 
will be assessed for priority targeting of those contributing most to new infections. At the very 
least, the size of vulnerable populations such as sex workers are critical to inform modelling 
studies looking to evaluate their  contributions to the HIV epidemic, and ideally, rates of 
turnover, composition and the HIV incidence in these populations are also desirable. 
 
6.4 RECOMMENDATIONS	FOR	FUTURE	RESEARCH	WITH	SEX	WORKERS	
The Women at Risk study adds to the small number of studies conducted on sex work in rural 
areas of sub-Saharan Africa (198). To this author’s knowledge the WR study is unique in its 
study of a cohort of high risk women in two key ways: 
 
a) Combining a venue-based strategy for recruiting sex workers and a chain referral 
strategy over multiple rounds of recruitment. This did not exclusively target either 
transactional SW nor commercialised SW but was able to contrast both across a range 
of rural settings (194),  
b) contrasting different communities of socio-economic productivity, including a 
subsistence farming area not predisposed to higher levels of FSW unlike previous rural 
cohorts which have been conducted single locations such as  provincial towns (198), 
commercial agricultural estates  (370) or mines. 
 
Arising from the research were some important considerations for implementation that 
warrant discussion. Researching sex work, including hidden sex workers, in a rural context 
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where sex work carries strong social taboos, presents particular logistical obstacles that were 
planned for but some were unexpected. Unforeseen challenges to the research prompted 
reconsideration of aspects of the protocol and the way the data should be analysed.  
 
It was an important consideration to reduce public perception associating the study with sex 
work, a) because of the concern for the social impact on study participants if the community 
found out particular women were study members, and b) because this may reduce 
recruitment of women involved in more clandestine forms of sex work. Various aspects of the 
protocol were amended to achieve reduced association with sex work. Women involved in sex 
work were referred to women at risk and the broad eligibility criteria helped de-emphasise sex 
work in the form recognised by the community. Conventional channels of communication with 
the community through health workers were replaced with specialised assistants from the 
target community who were briefed on good ethical practice. Women could choose a location 
to be met by researchers and were interviewed at an inconspicuous interview location, such as 
a peer facilitator’s home.  
 
In contrast to other studies of sex workers, peer facilitators were not adjunct researchers 
(195). Peer facilitators are better placed to determine eligibility and identify members of the 
target population when acting as researchers (231, 371). However, there are a number of 
advantages to not using peer informants as researchers, including reduced likelihood of 
coercion, reduced possibility of favouritism or subjective selection and, most importantly, 
protecting the anonymity of individual respondents. One of the pitfalls of working in a 
population where sex work is such a taboo is that the anonymity of respondents needs to be 
carefully protected, more so than for general population surveys. Potential for exposure is 
increased75 when using peer facilitators as researchers who could know a substantial 
proportion of respondents in the study. In the case of married women involved in sex work, 
revelations could result in marriage breakdown.  
 
Greater numbers of research assistants to cover the snowball and PLACE methods separately 
which would have eased the burden on the team, permitted several return visits to bars 
throughout the period of each round to increase the sample size to generate a time-location 
sample of bars. Nevertheless, under current PLACE recommendations, the geographical area 
                                                          
75
 An example why potential exposure is increased is that peer facilitators come from the target 
population in the areas under study so any localised disagreements between facilitators and 
respondents, even if unrelated to the study, have the potential to compromise respondent privacy. 
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that would have needed to have been covered would have been prohibitive to generate the 
numbers required (circa 900 respondents) given the low density of the population (251).  
 
There were no significant or substantive differences between women recruited through PLACE 
only and women identified as overlapping between PLACE and snowball. The high degree of 
overlap of the PLACE population by the snowball sample is testament to thorough formative 
research on the nature of sex work and the seeding procedure (as advised by Watters and 
Biernacki (266)). Choices for snowball seeds were based on categories of sex work identified 
both from the literature and from the formative research, and included bar attendants as part 
of the seed population. Nonetheless, just half of the women who were observed socialising in 
venues acknowledged meeting men in venues for sex. Therefore, without the venue-based 
observation, there is a potential for substantial underreporting of venue attendance, in spite of 
no difference between the overlapping and venue only populations in other reported sexual 
behaviours.  
 
PLACE method implemented here was amended to focus primarily on drinking venues during 
the evening because of the risk of insensitivity of approaching individuals in public during the 
day. Narrowing the focus of the PLACE strategy to concentrate on night-time activity in and 
around drinking venues is likely to have missed a number of community-based locations (e.g. 
markets and churches) where more hidden members of the target population were said to 
operate. 
  
A rigorous evaluation of PLACE as a method to recruit sex workers in rural populations was not 
the principal goal of this study, yet the experiences of the study are worth mentioning because 
of the specialised nature of the study. Recommendations are made with two principal caveats: 
a) economic decline is likely to have reduced the venue-circulating population to the observed 
levels so the problems encountered may not be replicated under different economic 
conditions, b) the PLACE protocol was amended to suit ethical conduct of the study so may not 
be representative of recommended implementation (251). 
 
Overall, just 5.7% of the population could not be captured through snowball. Further, No 
substantial differences were found across demographic characteristics and sexual risk 
behaviours between the populations recruited by PLACE only and the overlapped population. 
Taken together, these two findings question the value added by PLACE in low-density rural 
populations. One beneficial aspect of PLACE is that risk behaviours – attending beer halls (146) 
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– is directly observed so provides an objective measure of this behaviour. However, similar 
gains can be achieved using different, less time-consuming techniques such as enumeration 
(372). Furthermore, in geographically dispersed, low-density populations PLACE may not be 
logistically sensible.  
Therefore, if one research aim is to enumerate rural venue attendance, it would be better to 
conduct an enumeration strategy in rural populations, rather than PLACE, combined with 
snowball. However, for capturing the rural population of sex workers, quickly with minimal 
bias, a chain referral strategy such as snowball would suffice, given adequate seeding.  
 
6.4.1 Key	findings	of	the	thesis	
 
• The prevailing economic situation impacted both demand and supply of sex work and 
altered the way sex work was framed. The demise in bars as functioning loci for sex 
work negotiations appears to have forced existing FSW to adapt to irregular demand 
that occurs haphazardly and in no specific location. In addition, a rise in part-time 
transactional sex in response to deepening deprivation, has meant that the 
organisation of the overall FSW population comprising both bar and non-bar sex work 
has shifted to a less formal and less regular activity.  
• Two-thirds of the FSW population operated outside of conventional settings, 
negotiating sex with clients in public or when clients approached them at their 
dwellings. Motivations for initiating sex work were similar and consisted primarily of 
needing money for dependents. 
• The size of the FSW population when considering the two types was 7.8% of the 
general female population aged 18-54 years. 
• Across a range of metrics, venue FSW  had substantially higher risk behaviours: earlier 
age of sexual debut and transactional sexual debut, have significantly higher volumes 
of paying clients, yet report similar levels of condom use with all sexual partners 
irrespective of whether they were commercial. Being a venue sex worker was also 
independently associated with HIV infection after adjusting for age, residential 
location, marital status, ever having an STI, client volume. Also independently 
associated with HIV infection was whether women demanded for condom use or not 
(the latter being associated with higher risk).  
• At most recent commercial sex, 20% of payments were made in commodities, 
however the price did not different significantly from that received through cash.  
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• Client preference is the major determinant of whether condoms are used in sexual 
transactions 
• When condoms are used, this is associated with a 27% reduced price relative to 
unprotected sex. If protected sex is considered the base norm then this translates to a 
27% price premium for unprotected sex.  
• FSW with some secondary or higher education can expect 36% higher remuneration 
for sex than women who have only primary or no education. This is in line with 
findings that education increases the negotiating power of women for higher 
remuneration. 
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6.5 CONCLUSION	
The economic and political situation in Zimbabwe created a particularly challenging 
environment in which to conduct behavioural research in a rural population. Among others, 
access to fuel, electricity, and drinking water were, at times, severely limited. The same 
problems that afflicted the research were also concerns for women wishing to sell sex in these 
venues, so rather than biasing the strategy of recruitment, the unusual prevailing 
circumstances created a novel context for sex work. How representative are the findings of 
this thesis for sex work in other parts of rural Africa is unclear. On the one hand, the particular 
circumstances of the Zimbabwean economic situation may be unusual. On the other, poverty 
and social disruption do occur frequently. However, the broader dynamics of the sex worker 
population in response to economic decline could be a natural experiment which eventually 
clarifies the contribution of sex work to new infections in mature epidemics. In the shorter 
term, the findings may provide valuable insight for the design of interventions targeting the 
financial aspects of sex work. The detailed examination of HIV risk behaviours in this 
population also highlights the need to ensure that survey methods are appropriate to the local 
context to ensure that the scale and nature of risk behaviours is characterised in order to 
design effective interventions. 
 
The results of the WR study come after a dearth of data in sex workers since the peak of the 
HIV epidemic in Zimbabwe, and as such make a timely contribution to national data. Estimates 
of the sex worker population size, their HIV prevalence and risk behaviours were used by 
UNAIDS modellers in a recent Modes of Transmission (MOT) analysis for Zimbabwe (288). The 
MOT analysis defined sex workers as women who were paid in cash and at a per-encounter 
frequency. On the basis of data presented in this thesis, the analysis likely underestimated the 
contribution of sex work to the epidemic. In-depth qualitative data on the consequences of the 
economic decline presented in chapter 2 provides a rich narrative which undermines use of 
“cash” as the only form of payment. Second, almost half of commercial partners in the last two 
weeks do not pay up front but pay after an agreed period76, which underscores the need for a 
more nuanced interpretation of sex work in Zimbabwe.  
 
Failure to recognise the contextualised definitions for sex work will continue to underestimate 
the importance of this group in population-level transmission. The results presented in this 
                                                          
76
 Even among venue sex workers “credit” based commercial clients represent a third of their clients in 
the last 2 weeks 
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thesis provide important insights into characteristics of high risk women across a range of 
socioeconomic contexts, including subsistence farming areas; provide data on different 
partners of FSW which can be used to parameterise transmission models; and presents size 
estimates of a rural FSW population, the first of its kind in Zimbabwe for a decade. These 
results will aid future modelling work needed to understand the contribution of sex work to 
new infections in mature epidemics. 
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7.1 TOPIC	GUIDES	FOR	BASELINE	FGDS	
 
CSW focus group 
 
1. How would the group define or categorize sex work in _________(name of site)?  
Follow-on questions 
o If a woman has many partners in a lifetime is she considered a prostitute?  
Prompt question:  
 How many is a lot? 
o If she has a boyfriend who gives things in return for sex is that considered sex 
work? 
o If she enjoys having sex and has many partners for fun is that considered sex 
work?  
o Do women sometimes sleep with men just to get money for schooling or for 
him to buy her nice clothes or for a car? 
 
2. Where do men go to find women for sex in ________ (name of site)? 
Prompt questions 
o Names of venues, locations, markets, shops etc 
 
3. Can you describe to me what type of woman goes to __________(the types of venues 
mentioned in Q2)? 
Prompt questions 
o If women go to [these locations] is she soliciting for men?  
o Do women ever go to beer halls that are not looking to sell sex?  
o Are women going to beer halls all single?  
o Can they be married? 
 
 
4. Typically how young do women start sex work?  
Prompt questions 
o Is it true that you can find girls even younger than 18 starting? 
o How does this compare with before 2005? Before 2000? 
 
 
5. Where do women who sell sex here in ______(name of site) come from?  
Prompt questions 
o Do they come from this town/village/area (use as appropriate) or do they 
come from other places?  
o What are the names of the places where these women come from? 
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6. What methods of protection do sex workers use against HIV/STI? What methods of 
protection do sex workers use against pregnancy? 
Follow-on questions 
o What are the problems women can encounter when asking to use condoms? 
Prompt 
 violence? How often do clients want to use condoms? 
o (If this is brought up in the previous response, just circle the option that most 
closely reflects their answer, otherwise ask them) In relation to condom use do 
sex workers insist on use/raise the idea of it/ agree to it if raised by a man/ 
try to avoid using? 
o What incentives are offered for women not to use condoms?  
 
7. How often do sex workers get tested for infections? 
Prompt 
o do they ever get tested? Do they know their HIV status? 
 
 
8. How common is it for more than one man to go with a sex worker at one time? 
Follow-on question 
o How does this compare with before 2005? Before 2000? 
 
 
9. What type of partners do sex workers have?  
o Are there regular clients?  
o Are there boyfriends? 
o Are there clients that have been with the same woman for years? 
o Are there clients that never see the same woman twice? 
o Can you tell me about the notion of “permanents”? How do they differ from 
clients? Do you use condoms with permanents? Do some clients become 
permanent? How is this negotiated? How long typically do clients have to be 
going to a woman for him to become a permanent? 
 
 
10. What are the times that most women are likely to work? (days of week, month, 
paydays, holiday periods) 
Follow-up questions 
o Can you tell me when are the busiest times of year and what a typical year may 
be like? 
Prompt questions 
 What times of year are busy? Where do sex workers travel and how 
does it vary during the year? (i.e. do CSW go to tea estates at harvest 
time for example?) 
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11. I’ve heard that some married women may go behind their husband’s backs and cheat 
or solicit sex from other men in some communities. Do you believe this happens in 
______?  
Follow-on questions 
o Why do you think women do this (for sexual satisfaction or for extra money for 
example)?  
o How do these women recruit male clients? [Do they approach men in the 
community (or do men approach them)?] 
 
 
12. Where would a woman who sells sex discretely (either because she is married or 
because she doesn’t want to be labeled by the community) pick up partners?  
o Prompt questions: Are there any public places where they may approach men? 
Where do they have their sexual encounters?  
 
 
13. What does the group think are the main differences between open commercial sex 
workers and women who sell sex discretely? 
Prompt questions:  
o Which type of woman is more at risk of violence and infections than others? 
o Which type is more likely to use condoms? 
o Which type is less likely to use HIV/STI testing and treatment services? 
 
14. How often during a lifetime may women enter and leave sex work? (if they don’t 
understand give them an example to explain like: do women become sex workers, then 
get married, then husband dies or leaves, then they start, then get married again etc?)  
Prompt questions 
o If a commercial sex worker is married do they remain faithful to their 
husbands?  
o Will married women selling sex ever become open commercial sex workers? 
And under what circumstances? 
o How common is this?  
o How long do women generally remain in SW?  
 
 
15. What are the authorities’ attitudes to sex work? 
 
16. If we interview sex workers at beer halls, how is it best to contact the same SW again if 
we want to make a repeat visit in 6 months time?  
Follow-on questions 
o Is it likely we will see them again at the same beer hall? Is it feasible to have 
mobile phone contact with them? Should there be pre-arranged meetings at a 
specific place? 
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Vendor focus group 
 
1. How would the group define or categorize sex work in _________(name of site)?  
Follow-on questions 
o If a woman has many partners in a lifetime is she considered a prostitute?  
o Prompt question: how many is a lot? 
o If she has a boyfriend who gives things in return for sex is that considered sex 
work? 
o If she enjoys having sex and has many partners for fun is that considered sex 
work?  
o Do women sometimes sleep with men just to get money for schooling or for 
him to buy her nice clothes or for a car? 
 
2. Where do men go to find women for sex in ________ (name of site)? 
 
3. Can you describe to me what type of woman goes to __________(the types of venues 
mentioned in Q2)? 
Prompt questions 
o If women go to [these locations] is she soliciting for men?  
o Do women ever go to beer halls that are not looking to sell sex?  
o Are women going to beer halls all single?  
o Can they be married? 
 
4. Typically how young do women start sex work?  
Prompt questions 
o Is it true that you can find girls even younger than 18 starting? 
o How does this compare with before 2005? Before 2000? 
 
5. Where do women who sell sex here in ______(name of site) come from?  
Prompt questions 
o Do they come from this town/village/area (use as appropriate) or do they 
come from other places?  
o What are the names of the places where these women come from? 
 
6. I’ve heard that some married women may go behind their husband’s backs and solicit 
sex from other men in some communities. Do you believe this happens in ______?  
Follow-on questions 
o Why do you think women do this (for sexual satisfaction or for extra money for 
example)?  
o How do these women recruit male clients? [Do they approach men in the 
community (or do men approach them)?] 
 
7. Where would a woman who sells sex discretely (either because she is married or 
because she doesn’t want to be labeled by the community) pick up partners?  
Prompt questions 
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o Are there any public places where they may approach men? Where do they 
have their sexual encounters?  
 
8. What does the group think are the main differences between open commercial sex 
workers and women who sell sex discretely? 
Prompt questions 
o Which type of woman is more at risk of violence and infections than others? 
o Which type is more likely to use condoms? 
o Which type is less likely to use HIV/STI testing and treatment services? 
 
9. How has sex work changed in ________ since 2000? (Ask them to describe the 
situation before 2000 and after 2000) 
 
10. What is more common in ________: 
o Men with a wife and girlfriend  (or regular partner) 
o Men with a wife and casual partner/sex worker 
o Men with many regular partners but no wife 
o Men with many casual partners or who go to see many sex workers but no 
wife 
For each response ask the group to say whether they are very common (most likely), 
common (somewhat likely), not very common, or never happens. 
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All male focus group 
 
1. How would the group define or categorize sex work in _________(name of site)?  
Follow-on questions 
o If a woman has many partners in a lifetime is she considered a sex worker?  
Prompt question  
 how many is a lot? 
o If she has a boyfriend who gives things in return for sex is that considered sex 
work? 
o If she enjoys having sex and has many partners for fun is that considered sex 
work?  
o Do women sometimes sleep with men just to get money for schooling or for 
him to buy her nice clothes or for a car? 
 
2. Where do men go to find women for sex in ________ (name of site)? 
Prompt questions 
o Names of venues, locations, markets, shops etc 
 
3. Can you describe to me what type of woman goes to __________ (the types of venues 
mentioned in Q2)? 
Prompt questions 
o If women go to [these locations] is she soliciting for men?  
o Do women ever go to beer halls that are not looking to sell sex?  
o Are women going to beer halls all single?  
o Can they be married? 
 
4. Typically how young do women start sex work?  
Prompt questions 
o Is it true that you can find girls even younger than 18 starting? 
o How do the younger sex workers recruit men (if they don’t go to bars)? 
o How does this compare with before 2005? Before 2000? 
 
5. Where do women who sell sex here in ______ (name of site) come from?  
Prompt questions 
o Do they come from this town/village/area (use as appropriate) or do they 
come from other places?  
o What are the names of the places where these women come from? 
 
6. What type of partners do sex workers have?  
Prompt questions 
o Are there regular clients?  
o Are there boyfriends? 
o Are there clients that have been with the same woman for years? 
o Are there clients that never see the same woman twice? 
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o Can you tell me about the notion of “permanents”? How do they differ from 
clients? Do you use condoms with permanents? Do some clients become 
permanent? How is this negotiated? How long typically do clients have to be 
going to a woman for him to become a permanent? 
 
7. I’ve heard that some married women may go behind their husband’s backs and solicit 
sex from other men in some communities. Do you believe this happens in ______?  
Follow-on questions 
o Why do you think women do this (for sexual satisfaction or for extra money for 
example)?  
o How do these women recruit male clients? [Do they approach men in the 
community (or do men approach them)?] 
 
8. Where would a woman who sells sex discretely (either because she is married or 
because she doesn’t want to be labeled by the community) pick up partners in 
________ (name of site)?  
Prompt questions  
o Are there any public places where they may approach men? Where do they 
have their sexual encounters?  
 
9. On what characteristics do men choose a sex worker to sleep with? 
Prompt questions 
o Physical appearance? 
o Healthy appearance? 
o Price? 
o Whether or not they use condoms? 
o Age? 
 
10. I’ve heard that sometimes male friends share the same sex worker, can you explain to 
me why they do this?   
Follow-on questions 
o How often do men do this? 
o Was this common before 2005? Before the year 2000?   
 
11. What are the busiest times of the year to find women? (days of week, month, paydays, 
holiday periods) 
Prompt questions 
o Days of the week? Paydays/Weeks/holidays/seasons of the year?  
 
12. What methods of protection do men use against HIV/STI? 
o With casual partners/sex workers? 
o With regular partners (spouse)?  
Follow-on questions 
o What is the preference – condoms or not? 
Prompt question 
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 How much is it for sex without/with a condom? 
o  In relation to condom use do sex workers insist on use/raise the idea of it/ 
agree to it if raised by a man/ try to avoid using? 
o Prompt question: what traditional methods do men use and how often? 
 
13. How has sex work changed in _________ since 2000? (Ask them to describe the 
situation before 2000 and after 2000) 
 
14. What is more common in _________: 
a. Men with a wife and girlfriend/regular partner 
b. Men with many regular partners but no wife 
c. Men with many regular partners but no wife 
d. Men with many casual partners/ go to see many sex workers but no wife 
 
For each response ask the group to say whether they are very common (most likely), 
common (somewhat likely), not very common, or never happens. 
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Married women focus group 
1. How would the group define or categorize sex work in _________(name of site)?  
Follow-on questions 
o If a woman has many partners in a lifetime is she considered a prostitute?  
Prompt question:  
 How many is a lot? 
o If she has a boyfriend who gives things in return for sex is that considered sex 
work? 
o If she enjoys having sex and has many partners for fun is that considered sex 
work?  
o Do women sometimes sleep with men just to get money for schooling or for 
him to buy her nice clothes or for a car? 
 
2. Where do men go to find women for sex in ________ (name of site)? 
Prompt questions 
o Names of venues, locations, markets, shops etc 
 
3. Can you describe to me what type of woman goes to __________(the types of venues 
mentioned in Q2)? 
Prompt questions 
o If women go to [these locations] is she soliciting for men?  
o Do women ever go to beer halls that are not looking to sell sex?  
o Are women going to beer halls all single?  
o Can they be married? 
 
4. Typically how young to women start sex work?  
Prompt questions 
o Is it true that you can find girls even younger than 18 starting? 
o How does this compare with before 2005? Before 2000? 
 
5. I’ve heard that some married women may go behind their husband’s backs and cheat 
or solicit sex from other men in some communities. Do you believe this happens in 
______?  
Follow-on questions 
o Why do you think women do this (for sexual satisfaction or for extra money for 
example)?  
o How do these women recruit male clients? [Do they approach men in the 
community (or do men approach them)?] 
 
6. What type of partners do sex workers have?  
o Are there regular clients?  
o Are there boyfriends? 
o Are there clients that have been with the same woman for years? 
o Are there clients that never see the same woman twice? 
384 
o Can you tell me about the notion of “permanents”? How do they differ from 
clients? Do you use condoms with permanents? Do some clients become 
permanent? How is this negotiated? How long typically do clients have to be 
going to a woman for him to become a permanent? 
 
7. Where would a woman who sells sex discretely (either because she is married or 
because she doesn’t want to be labeled by the community) pick up partners?  
o Prompt questions: Are there any public places where they may approach men? 
Where do they have their sexual encounters?  
 
8. What does the group think are the main differences between open commercial sex 
workers and women who sell sex discretely? 
Prompt questions:  
o Which type of woman is more at risk of violence and infections than others? 
o Which type is more likely to use condoms? 
o Which type is less likely to use HIV/STI testing and treatment services? 
 
9. How often during a lifetime may women enter and leave sex work? (if they don’t 
understand give them an example to explain like: do women become sex workers, then 
get married, then husband dies or leaves, then they start, then get married again etc?)  
Prompt questions 
o If a commercial sex worker is married do they remain faithful to their 
husbands?  
o Will married women selling sex ever become open commercial sex workers? 
And under what circumstances? 
o How common is this?  
o How long do women generally remain in SW?  
10. What is more common in _________: 
o For a husband to have a regular girlfriend 
o For a husband to see a sex worker 
 
11. What does the group believe is the main concern for a wife if her husband goes to see 
a sex worker (that is the wife is ignorant of his actions)? 
Prompt questions 
o Fear of him leaving his wife for the sex worker 
o Fear of contracting an STI or HIV from a husband who has caught an infection 
from a sex worker. 
o Anything else? 
 
12. What type of protection do married couples use against HIV/STIs?  
o Under what circumstances would the couple use protection? 
o What type of protection do married couples use against pregnancy? 
 
13. How have HIV interventions impacted on the relationship between husbands and 
wives? 
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Roadside trading centre vendors FGD 
 
 
1. Can you tell me a bit about sex work in Watsomba these days. How would you define the 
sex work that goes on here?  
 
2. Do you happen to know how many sex workers work here these days?  
 
3. I’ve heard that some married women may go behind their husband’s backs and solicit sex 
from other men in some communities. Do you believe this happens in ______?  
o How do these women recruit male clients? [Do they approach men in the 
community (or do men approach them)?] 
 
4. Can you tell me about the social connections between sex workers? For example, do all 
sex workers in Watsomba know each other? Even the ones that are married? Is there 
anyone that takes a leadership role amongst the women like a pimp or a Matriarch? 
5. Typically how young do sex workers start? Is it true you can find some girls younger than 
18 here? How do men find these young girls? Why do these girls start so young? Do you 
know whether they use condoms or any other form of protection against HIV/STI? 
 
6. Where would a woman who sells sex discretely (either because she is married or because 
she doesn’t want to be labeled by the community) pick up partners in ________ (name of 
site)?  
Prompt questions 
• Are there any public places where they may approach men? Where do they have 
their sexual encounters? 
7. What type of men are the clients of sex workers (i.e. are they local/truck drivers/trade?) 
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7.2 TOPIC	GUIDES	FOR	R1	FGDS		
Qualitative component 
Focus group discussions 
AIM: Theoretical basis for the FGD is to understand cultural norms at a community level that 
may have shaped and influenced individuals’ sexuality and its expression and how these have 
changed over time. These FGD also aim to address the relative impact of economic factors and 
intervention programmes on attitudes to sex and sexual exchange; the impact of psychosocial 
and economic factors and intervention programmes on sexual behaviour especially relating to 
sex work and other forms of sexual exchange. 
Sub-aim: explore reasons for changes in behaviour over various time points 
 
Activities for participants  
Choose the timing for the activities as you see fit. The activities link up with specific sections in 
the topic guide and is highlighted. 
Activity 1 – links up with page 7 
Split into two groups to list the different forms of sexual exchange (e.g. from professional CSW 
to “vana” to girls who get involved in sugar-daddy relationships, to single women etc), and the 
main distinguishing feature that makes one type different from another (e.g. goes to beer halls 
or only dates older men) 
Ask them to make a table a bit like this: 
Category of sexual exchange Main distinguishing feature(s) 
  
  
  
  
 
Then ask them to rank the types from overt to most hidden and secretive e.g. 1= most overt 
(i.e. CSW) 10=most secretive/hidden  
Discuss their results during the section on sex worker unions 
Activity 2 – links with page 8 
Split into small groups to brainstorm where people first hear about HIV/AIDS and how old 
people are when they first hear about it. Also brainstorm methods to prevent it and when they 
first hear about this.  
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Sources of information 
Sexual development and sexuality 
Relationships and sexual activity 
Topic focus Core questions Prompts & expansion material 
Relationship dynamics 
 
 
What do women get out of relationships?  
What do men get out of relationships?  
Motivations for having relationships 
Gender differences 
Do expectations differ as you get older? Do your 
expectations of relationships for women who are more 
experienced differ from women starting their first 
relationship e.g. compare women your age with girls 
<18? How do they differ? 
Do expectations change if you are  
-divorced 
-separated 
-widowed? 
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What different types of marital union are there? 
 
What different types of non-marital union are there? 
Are these acceptable? 
Have unions (marital or non-marital) changed since 
1990? 2000? 2006? Last year? 
 
Are there other ways people have sex outside of 
unions?  (e.g. one-offs)  
Who controls the relationship and how it evolves or 
whether it ends? 
 
Should all women get married? 
 
 
Are there other types of union? 
Establish relevant terminology for different 
relationships  
Establish different forms of union and how expectations 
differ in terms of: 
- sexual expectations (e.g. frequency, timing, 
- type) 
- support (material) (what financial support and 
how much and how frequent) 
- gender balance 
- negotiations 
- faithfulness 
- commitment and duration 
- cohabitation 
- children? 
How do men’s expectations differ from women’s and by 
type of relationship? 
 
Terminology for “secure” relationship (non-marital) 
 
 
Topic focus Core questions Prompts & expansion material 
Multiple partners 
A re multiple partners for men or women acceptable? 
If a man has many partners does this affect his chances 
of marrying? Is this the same for women? 
 
Is it more acceptable for women to have more sexual 
partners nowadays than in 1990? 2000? 2006?  
Is this true for men too? 
 
Do people have more partners now compared with 
1990? 2000? 2006? 
Why do men want many partners? 
Why do women want many partners? 
Is there a preference for particular partners? 
Changes over time and why 
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Gifts and transfers 
Do women expect the man to provide “gifts” 
throughout the relationship? What form do these take?  
Do men expect gifts in return?  
 
Is the man expected to provide support and if so what 
does he expect in return? 
 
Do you think men should give transfers if they want a 
relationship with a woman? Should women give 
transfers in return? 
Do women provide for men? 
 
Is there a difference between a partner who provides 
support and a sexual exchange for material benefit?  
 
What does the transfer signify?  
 
Who do you think controls the arrangement? 
 
Establish terminology for gifts  
 Are these payments? What is their purpose?  
If the gifts stop does the relationship stop?  
 
Have gifts and transfers changed since 1990, 2000, 
2006, 2008? 
 
How common is it for women to provide for their 
partners? 
 
Amount and frequency of transfers both ways  
The nature of transfers (both from man -> woman and 
from woman -> man) 
 
To what extent do men determine arrangement? For 
consideration: the amount paid, the duration of the 
arrangement, when the arrangement comes to an end, 
the frequency and timing of sex, the use of condoms. 
 
Does it matter whether the man is older or younger 
than the woman? 
i.e. how does age influence things?  
Do young men approach older women? 
Do older men approach younger women? 
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Topic focus Core questions Prompts & expansion material 
Commencement  of sexual activity 
How do (young) people find out about sexual 
intercourse and contraception? 
- How has this changed compared with 1990, 
2000, 2006, last year? 
 
At what age do young people start having sex? 
What discussions/negotiations go on before sex takes 
place? 
 
Is it generally acceptable for people to have sexual 
relations when they are not married? 
Should people have premarital sex?  
How do people react if a woman becomes pregnant 
when she is unmarried? 
Are all relationships sexual?  
Do things vary for males? 
Does this differ for males outside of marriage? 
Is premarital sex encouraged/discouraged? By whom 
and for whom? 
Reaction of family? Community? How does premarital 
childbearing impact marriage prospects? 
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Topic focus Core questions Prompts & expansion material 
Reasons for having sex 
 
Why do women your age have sex? 
- What do they get out of it? 
- What does it mean to them? 
- Do things differ if they are married or unmarried? 
 
Why do men your age have sex? 
- What do they get out of it? 
- What does it mean to them? 
- Do things differ if they are married or unmarried? 
 
Do men and women get sexual experiences in ways 
other than with someone they are having a 
relationship? 
-how  
-with whom 
-what proportions (i.e. how common vs relationship) 
 
How soon after a relationship starts does sex happen? 
How does it start? Who initiates sex? 
 
How have attitudes to sex changed over time 
(1990,2000,2006,last year vs current)? 
Feelings about sexual activity 
Feelings about gender balance in relationships. 
How does the gender balance vary depending on the 
type of relationship (e.g. marriage vs long-term 
relationship, vs short-term etc) 
 
Are young women pressurised into having sex by older 
men? 
Are young men pressurised into having sex by older 
women? 
To what extent are women pressured into having sex? 
 
Do you expect to use contraception with a new 
partner? 
- Has this changed since 1990? Vs 2000? Vs 
2006, vs last year? 
How do you discuss it?  
Who usually brings up the topic? 
What sort of problems can people encounter? 
 
 
Sources of pressure (peers/partner/etc) 
Nature of sexual consent 
Ways to avoid sex  
 
Responsibilities for prevention of risk 
Worries 
Issues in negotiation 
Types of contraception  
 
Differences between men and women? 
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Barriers to use 
Sex work 
Topic focus Core questions Prompts & expansion material 
Definition 
How do you define sex work? 
Can men be involved in sex work? How? 
Is it a job like other jobs? How does it differ? 
What does sex work mean? Establishing the meanings 
and connotations associated with the term sex work (is 
it stigmatising? Is it representative of all forms of 
transfer arrangements?) 
Are there circumstances where women receive gifts in a 
relationship which is not considered sex work? 
Does the relationship have to be primarily motivated by 
material gain to be defined as sex work?  
Are there circumstances where women sleep with men 
to gain status? Is this considered sex work? 
For the rest of the discussion focus on Women at Risk. Clarify to the group that a sexual exchange could mean sex work in the way they have defined it but it may also mean 
something broader where there are transfers for sex. Try to avoid leading their answers but explain we want to focus not only on “professional sex work” but also on less 
formal versions of sexual exchange. 
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Topic focus Core questions Prompts & expansion material 
motivations and Commencement 
What are the main reasons why women become 
involved in sexual exchanges? 
 
To what extent are women pressured into engaging in 
such activity? 
 
At what age do women get involved in sexual 
exchanges? 
 
How do women start? How do they become initiated 
into this activity? 
 
Have more or less people become involved since 1990? 
2000? 2006? Last year? Why? 
 
Are there any benefits to this activity that may attract 
women to start?  
Existence of sugar-daddies: how common is this? Child 
proposers? 
 
What types of pressures cause people to start?  
What role does poverty play? What role does the family 
play (e.g. Ngozi or Kuzvarira)? Are women encouraged 
by others?  
Other influences? 
 
Are there specific groups or individuals that are more 
vulnerable to starting? (e.g. orphans) 
Topic focus Core questions Prompts & expansion material 
Types of union and sexual transfer 
ACTIVITY 1 DISCUSSION POINT: Are there any clear 
distinctions in women involved in such exchanges? 
How do individuals who consider themselves to be 
professional in this activity differ from others (who are 
more discreet)? 
What different types of arrangements are made with 
men? 
 
How do transfers/payments differ from gifts or 
transfers given in other unions? How does the control 
aspect differ from that in other unions? 
 
How much do you think women expect to receive? How 
has this changed from 1990, 2000, 2006, last year to 
this year?  
 
Where do women go to meet men to start 
negotiations? How has this changed since 1990? 2000? 
  
 
 
Meanings behind different transfers 
Are transfers or payments determining the 
relationship?  
Are they the primary motivating factor for the 
relationship? What other factors drive relationships? 
 
Is the amount determined by the client or the woman? 
How much for the night? How much for a short time? 
How long is a short time? 
Establish terminology for different lengths of time  
 
Have the quantities changed over time?  
Has there been a change in the form of transfer over 
time? 
 
 394 
2006? Last year? Is it more common for men to first approach women or 
for women to approach men to initiate a transfer 
arrangement? 
 
Attitudes 
What does the group feel about sexual exchange?  Is it 
acceptable? 
 
Are there circumstances where sexual exchange is 
acceptable? 
 
 
How hidden is sexual exchange? Why does it need to be 
hidden? What are community attitudes? How do 
women hide their activities from public scrutiny? 
 
Establish level of stigma associated with different terms 
and preference for other terms? 
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Risk prevention and awareness 
Topic focus Core questions Prompts & expansion material 
Risk awareness and behaviour 
To what extent do people take risk of any sort during 
sex? 
Do men and women take the same or different risks? 
Are people aware of the risks?  
- Why do they take these risks? 
 
What do you consider to be “safe sex”? 
- Has this changed compared with 1990, 2000, 
2006, last year? 
Do you think people know more about the risks and 
consequences than in 1990, 2000, 2006?  
Who should be responsible for protecting against any 
risk during sex? 
Who is normally responsible for contraception and 
protection? 
 
Are women more worried/concerned about pregnancy 
or HIV/AIDS and other STIs? 
- Is this the same for men? 
Were people more worried about pregnancy or 
HIV/AIDS in 1990? 2000? 2006? Last year? 
 
[women only] To whom would women first go to see to 
find out about sex in 1990? 2000? 2006? Last year? 
Currently? 
 
Whom can women talk to openly about risk 
prevention? Is this the same for men? 
ACTIVITY 2 DISCUSSION POINT 
What measures can people take to protect themselves 
against risk of any sort during sex? Has this changed 
since 1990, 2000, 2006? 
Concerns about infections or pregnancy – gender 
differences? 
Information sources: 
- Role of family, peers, figures of authority etc? 
- Role of media? 
- Formal and informal channels of sex education 
- How has the importance of different 
information sources changed over time?  
Role of AIDS-related deaths, government intervention 
strategies, NGOs, schools, family, Church etc. 
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- How has this changed compared with 1990, 
2000, 2006, last year? 
Who do you think is most at risk of HIV/AIDS? Has this 
changed over time? Who was most at risk in 1990? 
2000? 2006? 
 397 
Checklist (moderator to check off if these topics have thoroughly been covered elsewhere – if not they should be asked) 
Topic focus Core questions Prompts & expansion material 
Risk prevention 
 
B S W 
B S W 
B S W 
B S W 
What form of contraception do women prefer? 
What do women think about male condoms?  
- Advantages and disadvantages 
- Vs female condom? 
 
What form of contraception do men prefer? 
What do men think about male condoms vs female 
condoms? 
- How has this changed compared with 1990, 
2000, 2006, last year? 
 
Some people may say that they would rather not have 
sex than use a condom – what do you think about that? 
What do think would make women/men adopt safer 
sex practices? 
 
Do you think it is easier to use barrier methods (e.g. 
condoms) nowadays compared with 1990, 2000, 2006, 
last year?  
Responsibilities for prevention of risk 
Worries 
Issues in negotiation 
Types of contraception  
 
Differences between men and women? 
 
Barriers to use 
 
Changes in attitudes to safe sex and contraception – 
why and how have these changes come about? 
 
Worries and fears about sex – have these increased? 
How do the worries and fears relate to barrier method 
use? 
Services 
Topic focus Core questions Prompts & expansion material 
Testing and treatment 
Can you list for me the places and people women/men 
are able to visit and talk to to find out about sex, 
contraception and STIs? 
 
Do women and men your age visit the local services for 
contraception and sexual health advice? 
Why do people go to services? 
Is there anything to stop people from going? 
Reasons for attending services? Triggers and barriers to 
going 
Do people go to get tested? Triggers and barriers to 
testing? 
Misconceptions about treatments 
 
Prompt on ANC and PMTCT and VCT services. 
Is there a cure for HIV/AIDS? 
Check list (tick 
if covered) 
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How could services in your local area be improved on? 
 
What are the best ways of encouraging safer sex? 
 
What are the best ways of encouraging positive 
attitudes to sex and HIV/AIDS? 
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If time? 
Gender roles and expectations 
Topic focus Core questions Prompts & expansion material 
Gender and age differences  
How should women your age (18-35) behave towards 
men: 
- Younger men 
- Same age 
- Older men 
Do women of your age behave differently from how 
others expect them to behave? How so? 
Do expectations of female behaviour differ depending 
on the age of the woman?  
How should men (20-35) behave towards women? 
- Younger women 
- Same age 
- Older women 
Do men of your age behave differently from how others 
expect them to behave? How so? 
Do expectations of male behaviour differ depending on 
the age of the man? 
How should unmarried women (any age) behave 
towards males?  
Does this differ for married women? 
Do they behave how they should?  
How does behaviour differ from expectations? 
What is inappropriate behaviour by a man? 
- Towards a woman? 
 
What is inappropriate behaviour by a woman? 
- Towards a man 
 
All time comparisons should be made with the present day compared with 1990 (i.e. 20 years ago), 2000 (time of great drought), 2006 (Chiewadza diamond 
rush), last year (unity government). 
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7.3 QUESTIONNAIRES	
7.3.1 PLACE	 	
WR study  - Rapid answer sheet PLACE P 01
 REF.  QUESTIONS & FILTERS  CODING CATEGORIES
Q001 Record the date and time Date
Time
Q002 Record the site number Site
Q003 Record the cluster/sub(cluster number Cluster Sub(cluster
Q005 Record venue type Venue code 
Venue name
Q101  Is the respondent enrolled in the study? Yes 1
No 2 Q201
Q102 Was the respondent first enrolled in the study R1 1
at R1 or R2? (R1 = March/April/May) R2 2
Q103 Respondent name First
Surname
Alt name
Q201 Do you reside in this area?
 By area explain that we mean the venue's immediate location Yes 1
 e.g. Nyanga urban if Ziva zvako bar (village/business centre) No 2 Q203
Q202  Have you lived in the village mentioned above Yes 1 Q203
 for 6months or more? No 2
Q203  How many nights did you socialise in this area:
a) in the last week nights nights
b) in last month nights nights
Q204  How many nights did you stay overnight  in this Use same options as for Q410 and record answer 
area: If less than 30 proceed to Q205, else skip to end in second column
Q205  Where else did you stay? Area code
Q206  How many nights in the last week did you No of nights in last week
 stay overnight in the above mentioned location?
Q207  How many nights in the last month did you No. of nights in last month
 stay overnight in the area you mentioned above?
Q300 Eligibility for appointment: if they do not reside in the area or stay overnight in the area for more than 2 weeks in the last month
prioritise for onsite interview
Q301 Invite for interview Onsite interview 1 Q303
Appointment made 2
Q302  Give the respondent an appointment card and note appointment details in the relevant log book
Q303  WR number
This should be entered after interview
VENUE CODES AREA CODES
1 Bar/Beer hall 1 Harare 7  Other cities/towns 13 Bonda Mission 19  Eastern Highlands Estate
2 Bottlestore 2 Mutare 8  Nyanga urban excl CBD 14 Bonda rural 20  Sheba
3 Booking house/lodge/hostel3 Rusape 9  Nyanga rural 15 Watsomba BC 21  Honde Mission
4 Hotel 4 Nyanga CBD 10  Nyanga hotels 16 Watsomba rural 22  St. Killians Mission
5 Busstop 5 Bulawayo 11  Mutasa DC 17 Hauna GP 23  St Theresa's Mission
6 Roadside 6 Beitbridge 12  Selbourne WC cpd 18 Katiyo 24  Chiadzwa
7 Market 13  Selbourne rural 25  Other rural
8 Shebeen 26  Other commercial farms
9 Ndari 27  Other mines
10 Nightclub/disco 28  SA, Mozambique, Zambia
11 Private club
12 TV Room
13 Other (specify)
MOBILITY
Socialise Stay overnight
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7.3.2 Manicaland	sex	worker	Quantitative	Questionnaire	
 
  
  
 WOMEN AT RISK QUESTIONNAIRE - ROUND 2 WR no.   
 
CHECKLIST ( tick if completed Questionnaire processing dates:
Follow(up checklist Consent form
Linkage consent Corrections completed
Contact information of two contacts Data entered
 
 
 
 HOUSEHOLD IDENTIFICATION
  
Q001 Category of respondent (R2)*:     1     FU    2    New
Q002 Category of respondent (R1)**:   R1 WRno
Q003 Study site reference:
 Q004 Village:
 
Q005 Cluster: Cluster
Q006 Sub(cluster: Sub(cluster
Q007 Recruitment method: PLACE
Snowball
Q008 Type of venue ***:
Q009 Name of venue:
  
 
 INTERVIEWER VISIT 1 2
 
   (≥2wks after visit 1)
 Q010 Date:
 
 Q011 Time:
 
 Q012 Interviewer:
 
 Q013 Visit result ****:
   
 
 CHECKED BY SUPERVISOR
  
 Q014 Signature:
 
 Q015 Date:
  
 
 
 *RESPONDENT CATEGORY (R2) ***VENUE CODES ****VISIT RESULT CODES 
 Seed 1 Bar / Beer hall 1 Completed 1
 Key informant 2 Bottle store 2 Unavailable (away) 2
 Respondent 3 Booking house 3 Did not appear for interview 3
Not eligible 4 Lodge 4 Refused 4
  Hostel 5 Partially completed 5
**RESPONDENT CATEGORY (R1) Hotel 6 Sick/hospital 6
Seed 1 Brothel 7 Outmigrated 100
Key informant 2 Nightclub / disco 8  (destination code)
 Respondent 3 Bus stop 9 Other (specify) _____________________ 20
Selected  refused 4 Roadside 10
Selected  not done (lack of time) 5 Market 11
Selected  not done (temporarily away) 6 Shebeen 12
Nominated, not selected 7 Ndari 13
Area not covered in R1 8 Private club 14
Not WR, living in study area 9 TV room 15
Not WR, not living in area 10 Other (specify) ___________ 16
WR, not living/working in study area 11
Other (specify) ___________________ 12
  
                1
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WOMEN AT RISK QUESTIONNAIRE WR EXPERIENCES & DYNAMICS WR no:
 REF.  QUESTIONS & FILTERS  CODING CATEGORIES
 Q100  "At what age did you first have sex?"    
 yrs  
 Q101  "How many days ago did you last have sex?"  
d ays  
  Skip to Q103 if less than 30 days.  More than a year  99
 Q102  "Why are you currently abstaining from sexual  Current pregnancy / recent birth  1
 intercourse?"  Self of partner has STD symptoms  2
 Illness  3
 Risk of catching HIV/AIDS  4
 Risk of transmitting HIV/AIDS  5
 Self or partner has HIV/AIDS 6
 Not currently in union 7
 Other (specify) ____________________  8
 Q103  "Now I want to ask you about your sexual Ever  In In Age Age Break No. of Age at Length
  activities through your life and recently: in last last first last between breaks start of of last
  which of the following applies ..." life year 6m time time first between last  break break
 NB: more than one may apply. (yrs) (yrs) & last 1st & last (yrs) (mths)
 Q104 "I have had sex with a man soley for the purpose of  Yes 1 1 1 1
 receiving payment in any form"  No 2 2 2 2
  (goods, money, groceries etc.)  
 Q105 "I am unmarried but have a partner  Yes 1 1 1 1
  who provides for general upkeep and/or  No 2 2 2 2
  maintenance in exchange for sex"  
 Q106 "I am married but have to supplement my income  Yes 1 1 1 1
  through sexual relationships with other men"  No 2 2 2 2
 Q107 "I have been to a beer hall or other public drinking  Yes 1 1 1 1
  place to meet men to have sex with"  No 2 2 2 2
  (including Ndari, Shebeens)  
 Q108 "I have had sex with someone OTHER than  Yes 1 1 1 1
  a husband soley or mostly for pleasure"  No 2 2 2 2
 Q109 "I have been in a situation where I have had sex as  Yes 1 1 1 1
  payment for something" e.g. payment for services  No 2 2 2 2
  ( to pay milling fee / hitch(hiking lift ( or goods etc.  
 Q110 "I consider myself to be a sex worker or  Yes 1 1 1 1
  prostitute"  No 2 2 2 2
 Q111 "I have had sex in exchange for a specific gift or  Yes 1 1 1 1
  need at a particular time. Once I have obtained  No 2 2 2 2
  what I needed, I stopped having sex with this person"  
 Q112 "I have had sex in exchange for material or personal  Yes 1 1 1 1
  gain/benefit over a period of time but when I  No 2 2 2 2
  stopped receiving these benefits, I stopped having  
  sex with this sexual partner"
 Q113  If respondent answers NO to all the above, ask how she
  would describe her current sexual activity. Then go to Q211
 If respondent answered YES to at least one of Q104(Q112, 
proceed to Q114.  
 Q114  "Thinking back to the very first time you became  
  engaged in one of the above activities,
  which of the following caused you to start?"
 Yes No Yes No
 Fun or curious 1 2 1 2
 Do not prompt ( but probe for other reasons  Encouraged by friends 1 2 1 2
  and tick all that apply.  For sexual experience 1 2 1 2
 Separated (not divorced) 1 2 1 2
 Divorced 1 2 1 2
 Widowed 1 2 1 2
 Asked by relative 1 2 1 2
 Asked by non(relative 1 2 1 2
 Ngozi 1 2 1 2
 Needed money ( for children 1 2 1 2
 Needed money ( hair/clothes 1 2 1 2
 Settle a debt 1 2 1 2
 Other (specify) ___________ 1 2 1 2
 Q115  "What caused you to re-start this activity  Record response(s) in second set of columns 
  after the most recent break?"   shown for Q114 above. 
* PRESENT STATUS CODES
1 Been doing this for more than 6 months & intend to continue 4 Stopped but intend to restart in the next 6m
2 Recently started (in the last 6m) for the very first time and intend to continue 5 Stopped completely, no plans to restart in next 6m
3 Restarted during the last 6m after a break (check that last break length is entered) 6 Other (specify) ___________________________
2
Present
status*
First time 
(Q114)
Most recent     
restart     
(Q115)
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WOMEN AT RISK QUESTIONNAIRE WR EXPERIENCES & DYNAMICS WR no:
 REF.  QUESTIONS & FILTERS  CODING CATEGORIES
 Q116  "What caused you to stop for the very last time?"  
 
 
 Yes No Yes No
 Do not prompt ( but probe for other reasons  Got married 1 2 1 2
  and tick all that apply.  Husband stopped me 1 2 1 2
 Husband supporting me adequately 1 2 1 2
 Enough income from other sources 1 2 1 2
 Reduced income from se lling sex 1 2 1 2
 Not enough male  partners 1 2 1 2
 Discouraged by family/friends 1 2 1 2
 Fear of AIDS 1 2 1 2
 Illness 1 2 1 2
 Old age 1 2 1 2
 I only did it once 1 2 1 2
 Other (specify) ___________ 1 2 1 2
 I am continuing 1 2 1 2
 Q117  "What caused your most recent  break from  Record response(s) in second set of columns 
  this activity?"   shown for Q116 above. 
 Q118  "Since you FIRST received money in exchange  
  for sex, which of the following applies?" …
  Stress this is during periods of activity not including breaks. 
  Ask respondent to choose ONE from each set of 3 options …    
 Q118.1  "I sell sex to paying clients on a daily/weekly basis and  Explain that CLIENTs here refer to 1 1
 when I sell sex I get paid for each sexual session"   partners who the respondent has
  sex with in exchange for something
 "I sell sex to paying clients on a monthly basis but when   (e.g. to settle a debt, money, food, 2 2
  I sell sex I get paid for each session"   clothes, status etc.) 
 "I sell sex to paying clients on a less frequent basis   Explain that a SESSION means 3 3
  (every 3m or according to need) but when I sell sex   one or more rounds on a 
  I get paid for each session"   single occasion (e.g. night). 
 None of these apply 99 99
 Q118.2  "I sell sex to paying clients on a daily/weekly basis who 1 1
  do not pay me on every occasion we have sex but with
  whom I have a payment agreement and the charge is
  usually negotiated upfront and he pays at the end of 
  a pre(agreed period (e.g. month end)"
 "I sell sex to paying clients on a monthly basis who 2 2
  do not pay me on every occasion we have sex but with
  whom I have a payment agreement and the charge is
  usually negotiated upfront and he pays at the end of 
  a pre(agreed period (e.g. month end)"
 "I do the same as the above two but on a less frequent 3 3
  basis ( i.e. every 3m or according to need"   
 None of these apply 99 99
 Q118.3  "I have sex on a daily/weekly basis with partners who 1 1
  pay me but not every time we have sex but I receive
  payment at month end / after some period of time / or
  when he has something to give but my main motivation
  for having sex with this partner is for material benefits"
 "I have sex on a monthly basis with partners who 2 2
  pay me but not every time we have sex but I receive
  payment at month end / after some period of time / or
  when he has something to give but my main motivation
  for having sex with this partner is for material benefits"
 "I do the same as the above two but on a less frequent 3 3
  basis ( i.e. every 3m or according to need"  
 Check consistency of all responses in this section.  None of these apply 99 99
 Q119  "Which of these options applies for the last  Record response(s) in second column 
  6 months?"   shown for Q118 above. 
 Q120  "Which of these statements do you most agree with?"
 (a) Neither I nor the client usually raises the issue of condoms 1
 (b) Clients always ask to use condoms but I sometimes refuse 2
 (c) I always ask to use condoms but sometimes clients refuse 3
 (d) I always use condoms with clients 4
  Not applicable ( no clients in last 6m 99
3
When stopped 
finally      
(Q116)
Most recent   
break       (Q117)
First time 
(Q118)
Last 6m    
(Q119)
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WOMEN AT RISK QUESTIONNAIRE PARTNER / CLIENT CHARACTERISTICS WR no:
 REF.  QUESTIONS & FILTERS  CODING CATEGORIES
 Q201  "How many DIFFERENT clients/partners have  No. of clients / partners
  you had sex with in the last 2 weeks?"
 Q202  "Of these clients/partners, how many were you  No. of clients / partners (≤ previous answer)
  having sex with for the FIRST time?"
 Q203  "Thinking about these DIFFERENT sexual partners  No. of commercial sex partners (≤ Q201)
  you had in the last two weeks, how many of these
  were COMMERCIAL sexual partners who you  Explain that COMMERCIAL SEX PARTNERS here refer to
  charge EVERY occasion you have sex?" those where there is a payment agreement with the partner
  which is usually negotiated upfront & in which he agrees to pay at 
the end of the pre(paid period or at an agreed frequency e.g. monthly.
 Q204  "Of these DIFFERENT sexual partners you had in  No. of commercial sex partners (≤ Q201)
  the last 2 weeks, how many were COMMERCIAL
  sexual partners who you don't charge every time
  but with whom you have a payment agreement?
 Q205  "How many of all COMMERCIAL sexual partners  No. of commercial sex partners (≤ Q203)
  in the last 2 weeks were you having sex with for the 
  VERY FIRST time and who paid you for the encounter?
 Q206  "How many of these COMMERCIAL sexual  No. of one(off commercial sex partners
  were for one night or one short time only?" 
  Don't know 98
 Q207  "Think about all the DIFFERENT sexual partners  Precise number
  you have had in the last MONTH. How many were
  different COMMERCIAL partners who you charge  Estimate ( tick relevant box <10 1
  EVERY occasion you have sex?" 1019 2
 2029 3
 If cannot recall precise number, enter '998' and 3039 4
  ask for estimate. Prompt if necessary. 4049 5
50+ 6
 Q208  "How many of these COMMERCIAL sexual  Precise number
  partners were you having sex with for the VERY
  FIRST time?  Estimate ( tick relevant box <1/4 1
≥1/4 but <1/2 2
50:50 3
 If cannot recall precise number, enter '998' and ≥1/2 but <All 4
  ask for estimate. Prompt if necessary. All 900
 Q209  "How many COMMERCIAL sexual partners have  No. of commercial partners who
  you had in your lifetime who became non-   became non(commercial
  commercial partners?"
 Q210  "How many COMMERCIAL sexual partners have  No. of commercial partners who
  you had in the last 6 months who became non-   became non(commercial ( last 6 months
  commercial partners?"
 Q211  "Have you ever been married or had an equivalent  Yes 1
  long-term ( ≥12m) partner or cohabiting partner  No ( Go to Q217. 2
  who has the same rights as a husband (despite not
  being married according to customary or civil law)?"
 Q212  "How many such partners have you had  No. of marital type partners in lifetime
  ( DIFFERENT partners) during
  your lifetime?"  Not zero! 
 If only one 1 reported, skip to Q216.  Include current relationships. 
 Q213  "What age were you when you first married, Age Age Age Age Present
  separated from, remarried & last separated from:" first 1st re last status 1 Divorced
 married separ married separ  2 Widow ed
 Repeat questions for first, second & most recent 'marital' ated ated 3 Separated
  partners & enter responses below. (yrs) (yrs) (yrs) (yrs) (code) 4 Still in union
 Q214  First 'marital' partner  
 Q215  Second 'marital' partner
 Q216  Most recent 'marital' partner
 Q217  "Do you have a long-term partner? By long-term  Yes 1
  partner, I mean lasting 12m or more"  No 2 N o .
 If yes, ask number of such partners. 
 Q218  "Do you have a regular partner who makes any  Yes 1
  form of payment in exchange for sex?"  No 2 N o .
 If yes, ask number of such partners. 
 Q219  "Do you have a partner(s) who does not make any  Yes 1
  form of payment for sex?"  No 2 N o .
 If yes, ask number of such partners. 
4
Status codes
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WOMEN AT RISK QUESTIONNAIRE PARTNER / CLIENT CHARACTERISTICS WR no:
 REF.  QUESTIONS & FILTERS  CODING CATEGORIES
 Q220  For long(term partners, ask Q221(Q227. Husband
 Start with longest(standing long(term partner (P1), P1 P2 P3 P1 P2 P3 P1 P2 P3
  then repeat for most recent (P2) & then 2nd most recent 
  long(term partner (P3). 
 Then repeat series of questions for other partner types. 
 Q221  "For how many (weeks)/months/years have you
  been having sex with this partner?" wks wks wks wks wks wks wks wks wks wks 
 Start with longest(standing long(term partner (P1), yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs
m ths mths mths mths mths mths m ths m ths m ths mths
 Q222  "What type of partner is he to you?"           
 Indicate partner type code (see below). Other
 Q223  "How often do you use condoms  Never 1 1 1 1 1 1 1 1 1  1
  with this partner?"  50:50 2 2 2 2 2 2 2 2 2  2
 If "never" or "always", go to Q224.  Only initally 3 3 3 3 3 3 3 3 3  3
 Always 4 4 4 4 4 4 4 4 4  4
 Q224  "For how many weeks or months did you use wks wks wks wks wks wks wks wks wks wks
  condoms EVERY TIME you had sex with this m ths mths mths mths mths mths m ths m ths m ths mths
  partner before you stopped for the very first time?"
 Q225  "Where does this partner stay most of the time?" 
Residence code**            
Location code***            
 Q226  "When was the last time you had Today/yesterday 1 1 1 1 1 1 1 1 1  1
  sex with this partner?" Last 7 days 2 2 2 2 2 2 2 2 2  2
8(14 days 3 3 3 3 3 3 3 3 3  3
>2w, ≤1m 4 4 4 4 4 4 4 4 4  4
>1m, ≤2m 5 5 5 5 5 5 5 5 5  5
>2m, ≤3m 6 6 6 6 6 6 6 6 6  6
>3w, ≤6m 7 7 7 7 7 7 7 7 7  7
>6w, ≤12m 8 8 8 8 8 8 8 8 8  8
>12m 9 9 9 9 9 9 9 9 9  9
 Q227  "Do you expect to have sex with Yes 1 1 1 1 1 1 1 1 1  1
  this partner in the next 3 months?" No 2 2 2 2 2 2 2 2 2  2
If Yes skip to Q228
 Q228 "If no, why not?" Partner is away (work migrant) 1 1 1 1 1 1 1 1 1  1
Partner is away (not work migrant) 2 2 2 2 2 2 2 2 2  2
Pregnant 3 3 3 3 3 3 3 3 3  3
Self/partner has HIV/AIDS 4 4 4 4 4 4 4 4 4  4
Self/partner has STI symptoms 5 5 5 5 5 5 5 5 5  5
Other (specify)
 Q229  Repeat Q220(Q227 for regular (paying) & regular
(non(paying) partners.Then repeat relevant questions for husband. 
 Q301  "Have you travelled to another town/village/region  2 weeks 1
  to sell sex / meet clients or partners in the last …?"  Month 2
 6 months 3
 Ask the respondent to indicate the shortest length  Year 4
  of time that applies.  Ever 5
 Never 6  Q401
 Q302  "During the period of time you have indicated in  No. of times
  the previous answer, HOW MANY TIMES did you
  leave the area where you normally live to sell sex
   / meet clients or partners?" NB The area where they normally live may be different to the interview location
* PARTNER TYPE CODES  
I consider this partner to be non(commercial
1 This partner takes responsibility for my upkeep and/or maintenance only (including rent payments, house repairs, food, school fees)
2 This partner only gives me money and/or goods (groceries, clothes, fertiliser, luxury items, schools fees) but on a regular basis  not necessarily every time we have sex
3 My partner and I have a mutual relationship where we both meet expenses
I consider this partner to be commercial (by commercial, I mean that there is a payment agreement with your sexual partner which is usually negotiated upfront
  and which he agrees to pay at the end of the prepaid period or at an agreed frequency e.g. monthly)
4 This partner pays me only money on EVERY occasion we have sex
5 This partner pays me money and/or goods (groceries, clothes, fertiliser, luxury items, school fees) on EVERY occasion we have sex
6 This partner pays me money and/or goods (groceries, clothes, fertiliser, luxury items, school fees) not every time but monthly
7 Other (specify) _______________________________________ 8 My partner provides no monetary assistance  I am financially independent of my partner
***LOCATION CODES **RESIDENCE CODES
3 Harare 10  Nyanga rural 17  Watsomba BC 24  St. Killians Mission 1 We cohabit
4 Mutare 11  Nyanga hotels 18  Watsomba rural 25  St Theresa's Mission 2 He lives elsewhere
5 Rusape 12  Mutasa DC 19  Hauna GP 26  Chiadzwa
6 Nyanga urban 13  Selbourne WC cpd 20  Katiyo 27  Other rural
7 Bulawayo 14  Selbourne rural 21  Eastern Highlands Est 28  Other commercial farms
8 Beitbridge 15  Bonda Mission 22  Sheba 29  Other mines 31  Other specify
9 Other cities/towns 16  Bonda rural 23  Honde Mission 30  SA, Mozambique, Zambia
5
2nd 
most 
recent
longest
most  
recent
2nd 
most 
recent
longest
Regular (no payment)
most 
recent
Longterm Regular (pays)
longest
most 
recent
2nd 
most 
recent
MOBILITY AND POPULATION ENUMERATION
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WOMEN AT RISK QUESTIONNAIRE MOBILITY & POPULATION ENUMERATION WR no:
 REF.  QUESTIONS & FILTERS  CODING CATEGORIES  Skip to
 Q303  "Which place(s) did you go to?"  Name of place(s) Place 1  
Place 2  
 Use location codes from page 5. Place 3  
Place 4  
Place 5  
 Q304  "Think about the LAST place you travelled to,  Location code (p5)
  what was the name (or name of the nearest 
  business centre if a village)?
 Q305  "How long did it take you to get to this place?  Time in hours & minutes
hrs mins
 Q306  "What mode of transport did you use to get there?"  Kombi / bus 1
 Truck 2
 Car 3
 Foot 4
 Q307  "How many other women that sell sex do you  No. of women
  know by name?"
 Q308  "Of these women, how many do you think might be  No. of women
  meeting clients in this area (interview placename)?"
 Q309  "How many of these women do you know that travel  No. of women
  outside this area to meet clients/partners?"
 Q310  "Can you tell me the most POPULAR places to  Location codes Place 1  
  travel to for selling sex?" Place 2  
Place 3  
 Use location codes from page 5. Place 4  
Place 5  
 Q401  "How much do you TYPICALLY receive in
  exchange for sex?" No  co nd o ms No  co nd o ms
US$ US$ US$ US$ US$
 Ask respondent to specify the equivalent MONETARY Money w m
  VALUE of the items they receive. e.g. if they receive Clothing w m
  2 litres of cooking oil and the price is US$5 (for 2l), Fertili ser w m
  enter '5' corresponding to the appropriate period of Groceries w m
  time / condom usage. O ther w m
 (speci fy) _____________
 Q402  "Do you use anything or perform any ritual to dry  Yes 1
  or tighten the vagina?"  No 2 Q405
 Q403  "For what purpose do you do this?"  Hygiene reasons 1 2
 For my sexual pleasure 1 2
 Read & mark all options that apply.  For my partner's sexual pleasure 1 2
 Q404  "When do you do this?"  A few times a week 1 2
 Every day not specifically prior to sex 1 2
 Immediately prior to sex 1 2
 Immediately after sex 1 2
 Read and mark all options that apply.  Other (specify) ____________________ 1 2
 Q405 Some women experience an unusal discharge from Yes ( discharge and pain (both) 1
the vagina or pain in the lower stomach. During Yes ( discharge only 2
the last 12 months, have you noticed any such pain Yes ( pain only 3
or discharge? No 4
Clarify which and tick boxes as appropriate Don't know 98
 Q406 Have you ever  experienced such discharge or pain? Discharge/pain Sores
Yes 1 1
Tick first column as appropriate No 2 2
Don't know 98 98
 Q407 Some women experience sores in the genital area. Yes 1
During the last 12 months, have you noticed any No 2
such sores? Don't know 98
 Q408 Have you ever experienced any such sores? Tick second column of Q406 as appropriate
 Q501  Explain that you would now like to collect some samples so that tests for HIV can be carried out. Explain that these test are being done for research 
 purposes only. However, free VCT for HIV is available at the local health centre. Stress that strict confidentiality will be maintained. 
 Q502  Blood spot sample obtained.  Yes 1
 No ( note reason __________________________ 2
6
SAMPLE COLLECTION  NEW RESPONDENTS ONLY
OTHER BEHAVIOURS
Shorttime Night Longer period
Period
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WOMEN AT RISK QUESTIONNAIRE SEXUAL EXPERIENCES WR no:
 REF.  QUESTIONS & FILTERS  CODING CATEGORIES  
Inform the participant that you have some detailed questions to ask about the FIRST AND LAST TIME she had sex with her MOST RECENT sexual partners.
Use ICVI with all literate respondents. Explain the procedure carefully before starting including how it will help to keep the information secret. 
 Q600 Inform the participant that, to start with, you need
  information about the LAST sexual session with this 
  partner. Remind her what we mean by a session. FIRST LAST FIRST LAST
 Q601  "Where did the encounter take place?"
 Show picture codes. 
 Q602  "Where was the session initiated?"  Market 1 1 1 1
 Church 2 2 2 2
 Remind respondent that this is NOT necessarily where  Workplace 3 3 3 3
  they had sex.  Own home 4 4 4 4
 Partner's home 5 5 5 5
 Ne ighbour's home 6 6 6 6
 Roadside 7 7 7 7
 Bus stop 8 8 8 8
 Organised/community mtg 9 9 9 9
 Bar / beer hal l 10 10 10 10
 Bottle  store 11 11 11 11
 Booking house 12 12 12 12
 Disco / Nightclub 13 13 13 13
 Brothel 14 14 14 14
 Hoste l 15 15 15 15
 Hotel 16 16 16 16
 Vehicle/kombi/truck 17 17 17 17
 Other 18 18 18 18
 Q603  "Where did you have sex?"
 Record response in next box on votic slip (3) 
  (for this particular partner in the previous question. 
 Q604  "When did this last sexual session take place?"  Days ago
or or or or
 Month
 Year
 Q605  "How was the session initiated?"  He sought me 1 1 1 1
 I approached him 2 2 2 2
 Ask for the ONE of the following that most accurately  Knew man before 3 3 3 3
  answers the question.  He is a regular client 4 4 4 4
 Initiated by his friends 5 5 5 5
 Initiated by my friends 6 6 6 6
 He is my regular ptnr 7 7 7 7
 He is my husband 8 8 8 8
 Q606  "Mungatsanangura sei ukama huripo pakati penyu  Remind the respondent that a COMMERCIAL sexual partner is one with 
  neshamwari yenyu iyi yepabonde?"   whom the respondent has a fixed payment agreement in exchange for sex 
 which is usually negotiated upfront ( it is a business transaction. 
 1. A new commercial sexual partner who pays each 1 1 1 1
     time to have sex (never had sex with him)
 2. A repeat commercial sexual partner who pays each 2 2 2 2
     time to have sex (have ever had sex with him)
 3. A commercial sexual partner who does not pay each 3 3 3 3
     we have sex but the charge is usually negotiated upfront
     and he pays at the end of a pre(agreed period (e.g. month end)
 4. A non(commercial sexual partner who gives me money / 4 4 4 4
     gifts on a regular basis but not every time (regular
     payments but only occasionally ( e.g. monthly)
 5. A sexual partner who doesn't give me financial assistance 5 5 5 5
 6. My long(term partner who pays for maintenance only 6 6 6 6
 7. Husband 7 7 7 7
 Q607  "What time of day did you meet him?"  05.00(12.00 (morning) 1 1 1 1
 12.00(16.00 (afternoon) 2 2 2 2
 16.00(22.00 (evening) 3 3 3 3
 22.00(05.00 (late night) 4 4 4 4
 Q608  "Was this session for a short time or for the night?"  Short 1 1 1 1
 Night 2 2 2 2
 Q609  "If you had to guess, how old was your partner?"  <20 yrs 1 1 1 1
 20(24 2 2 2 2
 25(29 3 3 3 3
 30(34 4 4 4 4
 35(39 5 5 5 5
 40(44 6 6 6 6
 45+ 7 7 7 7
7
2
nd
 most recent 
partner
Most recent 
partner
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WOMEN AT RISK QUESTIONNAIRE SEXUAL EXPERIENCES WR no:
 REF.  QUESTIONS & FILTERS  CODING CATEGORIES  
FIRST LAST FIRST LAST
 Q610  "Have you had sex with him before?"  Yes 1 1 1 1
 No 2 2 2 2
  i.e. ever before ( in lifetime.  Don't know 98 98 98 98
 Q611  "Did he ask to use condoms?"  Yes 1 1 1 1
 No 2 2 2 2
 Note that this is for the last session.  Don't know 98 98 98 98
 Q612  "Did you ask to use condoms?"  Yes 1 1 1 1
 No 2 2 2 2
 Note that this is for the last session.  Don't know 98 98 98 98
 Q613  "Do you expect to have sex with him again?"  Yes 1 1 1 1
 No 2 2 2 2
 Don't know 98 98 98 98
 Q614  "Does he have other partners?"  Yes 1 1 1 1
 No 2 2 2 2
 Don't know 98 98 98 98
 Q615  "How many times did you and the partner have  Number of times
  intercourse during this session?"   had sex ( last session
 Note: SESSION is defined as the total period of sex on  
  one occasion with a partner which may consist of one or 
  more rounds. 
 Q616  "How many acts did you and your partner use a  Number of times used
  condom throughout?   a condom ( last session
 i.e.  It was not removed during sex. 
 Q617  "Did you use anything or perform any particular  Yes 1 1 1 1
  ritual to dry or tighten the vagina immediately prior  No 2 2 2 2
  to sex?"
Yes No Yes No Yes No Yes
 Q618  "What type(s) of sex did you have?"  Vaginal 1 2 1 2 1 2 1
 Oral 1 2 1 2 1 2 1
 Tick all that apply.  Anal 1 2 1 2 1 2 1
 Q619  "How much did you receive in exchange for sex?" US$ US$ US$ US$
Money
 Ask respondent to specify the MONETARY VALUE of the Clothing
  items she received. Fertili ser
 e.g. if they receive 2 litres of cooking oil and the price is  Groceries
  $5 (for 2l), then enter '5' in the appropriate box. Fees
O ther
 (speci fy) _____________
 Q620  "How many acts of sexual intercourse did you and  Number of times
  your partner have over the last TWO WEEKS?"   had sex ( last 2 weeks
 Note: SESSION is defined as the total period of sex on  
  one occasion with a partner which may consist of one or 
  more rounds. 
 Q621  "How many of these acts in the last two weeks  Number of times used
  did you and your partner use a condom throughout?   a condom ( last 2 weeks
 i.e.  It was not removed during sex. 
Q622 Repeat Q601(621 for the first and most recent sexual 
session with the respondents' 2nd MOST recent 
sexual partner
Q701 Record the current time Hours and minutes 
8
2
2
2
No
Most recent 
partner
2
nd
 most recent 
partner
hr mins
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Health Leaflet  Pretest Report 
Introduction 
The pretesting was done in 2 sites of the 4 study sites, that’s in Nyanga and Selbourne. These 
were chosen to reflect two differing  socio-economic groups to ensure that the leaflet was 
tested among women with a variety of educational backgrounds and literacy levels. Two 
groups of women consisting of ten members in each group were contacted in Nyanga urban 
and Selbourne rural respectively. Focus group discussions were conducted with these two 
groups and a semi structured questionnaire was used as a data collecting tool 
Focus Group Discussion 1 in Nyanga urban (TOWN) 
The first focus group was conducted in Nyanga urban to a group of 10 women who are 
basically market vendors picked from the market place. Convenience sampling was done in 
picking these women. Following are the findings of the focus group discussion: 
Questions asked:  
1) Did you like the leaflet? 
The leaflet was accepted and all the respondents liked it, its size and structure 
 
a. Would you recommend or give a copy to a friend? 
All the women interviewed indicated that they were willing to pass on the 
leaflet to friends and partners if they had more copies, they even asked the 
interviewer if there were more copies available so that they can give to other 
women and to their partners at home 
 
b. Did you feel that any of the information was inappropriate? What about the 
drawing of the womb? 
No information in the leaflet was considered inappropriate. The drawing was 
also received with pleasure 
 
2) How user-friendly did you find the leaflet? 
The leaflet was said to be very user friendly, and could fit easily in the female handbag 
if need arise to carry it around 
a. Which aspects did you find most understandable? 
The aspect on PMTCT, Counselling and Testing as well as breastfeeding 
 
b. Which aspects did you find least understandable? 
None 
i. What changes would you make to make it more understandable?  
None 
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ii. How would you express this differently? 
None 
3) Do you think it is informative? 
The leaflet was said to be very informative 
 
a. Is this information useful? 
And is very useful 
 
b. IS there anything that was new to you? 
Cancer of the womb, it was a new concept that the group learnt from the 
discussion 
 
c. Do you think this covers the issues clearly? What could be better explained? 
Very clear 
 
d. Do a vote: who would keep the leaflet and who would discard it. 
All the 10 women voted for the leaflet 
 
i. For those that would discard it – what would make them keep it? 
They would keep it for future reference to diseases and symptoms 
Number who would keep:  10 
Number who would discard: 0 
  
 415 
Focus Group Discussion 2 in Selbourne-Makunike Area (RURAL) 
This second focus group was conducted in Selbourne site in Makunike Communal area. 
Respondents were picked from nearby and around Makunike shopping center. These were 
again selected through the convenience sampling method, and below is their feedback on the 
questions asked: 
1) Did you like the leaflet? 
Yes, very much 
a. Would you recommend or give a copy to a friend? 
Yes, should have brought a number of copies to distribute to all the other women 
around 
 
b. Did you feel that any of the information was inappropriate? What about the 
drawing of the womb? 
Very appropriate and very clear 
 
2) How user-friendly did you find the leaflet? 
Yes very friendly, because its small and can be easily handled even if it were to be 
carried around giving others 
a. Which aspects did you find most understandable? 
Uterus cancer, it was actually a new concept that they learnt 
 
b. Which aspects did you find least understandable? 
Giving birth when one is HIV positive, how does one conceive when she is HIV 
positive and is supposed to practice safe sex 
 
i. What changes would you make to make it more understandable?  
Explain further on the issue of giving birth  or safety of giving birth 
when one is HIV positive 
 
ii. How would you express this differently? 
Steps that need to be followed in order to have an HIV negative child 
 
3) Do you think it is informative? 
Very informative 
a. Is this information useful? 
Very useful 
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b. IS there anything that was new to you? 
Issue of uterus cancer and issue of having a possibility of bearing a child who is 
HIV negative when you are already infected 
 
 
c. Do you think this covers the issues clearly? What could be better explained? 
Its clear 
d. Do a vote: who would keep the leaflet and who would discard it. 
All said they would keep the leaflet 
 
i. For those that would discard it – what would make them keep it? 
For those who would keep it, they would want to refer to the 
symptoms of uterus cancer in case they come across it in life, as well as 
to spread the message in the leaflet 
Number who would keep: 10 
Number who would discard: 0 
Conclusions:  
 The leaflet was well accepted by all women and all would retain copies and would recommend 
them to friends. There is a need to explain in more detail the process of giving birth safely 
whilst HIV positive. 
Next steps 
In consultation with medical professionals in our team and experts within our study area we 
will consider the possibility of adding further information on safe pregnancy and birth for HIV 
positive mothers.  
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STANDARD	OPERATING	PROCEDURES	–	DETAILED	METHODOLOGY	
1 Introduction	
The Women at Risk project’s overall objective is to explore sexual behaviours of rural 
Zimbabwean females that are at heightened risk of HIV infection.  This is a small-scale 12 
month survey that falls within the Manicaland HIV/AIDS Prevention Project. 
Although women can be placed at an elevated risk of infection through the action of their 
partners, it is the behaviour of the women themselves that we are focusing on. The study’s 
main focus is on sexual behaviour of women who are engaged in some form of sex work. It is 
hypothesised that such behaviours are wide-ranging falling along a spectrum of sexual 
exchange which extends from professional commercial sex work at one end to women 
engaged in relationships for her personal gain (be it finance or status related). 
The main areas of research interest are: 
• Defining and identifying the sub-population of women who may be at highest risk of 
exposure to HIV 
• Quantitatively exploring the population dynamics of women at risk – turnover and 
geographic mobility 
• Sexual partners of Women at Risk – the number, fidelity, sexual behaviours of 
commercial clients and other partners 
We hope to achieve this by following a cohort of women at risk and assessing their sexual 
behaviour over 12 months. 
We are using a mixed methods design comprising qualitative focus groups, in-depth interviews 
and quantitative individual questionnaire. We are about to enter round 2 where we will be 
concentrating on quantitative methods.  
We have two forms of respondents: follow-up respondents who were interviewed at R1 and 
new recruits. 
Each of the project sites Bonda, Nyanga, Watsomba, and Selbourne has been split into clusters 
of villages. These have been arranged on the basis of geographical proximity around a 
particular business centre. These have then in turn be split into smaller units called sub-
clusters which consist of one, two or a handful of villages.  
All R1 respondents will be followed-up but we have restricted the scope of the study when 
selecting new recruits. Sub-cluster villages have been randomly selected to help us reach our 
target of 200 new recruits. Only new recruits from the randomly selected subclusters may be 
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selected for interview. However, there is an exception: if a new recruit has been selected by 
PLACE method within the central business district or within a selected sub-cluster they may 
still be interviewed. However it is essential to note how they were recruited to avoid confusion 
at the analysis stage!  
 
1.1 ELIGIBILITY	
Commercial sex workers 
• Women who have sex in exchange for cash per encounter on a weekly/monthly/less 
frequent basis 
• Women who have sex in exchange for cash or kind per encounter e.g. groceries 
• Women who have sex in exchange for cash or kind but over a longer period of time i.e. 
who may accept payment not per encounter but at the end of a pre-agreed period e.g. 
week or month (a fixed payment agreement is negotiated upfront) 
Women using sex in barter trade (transactional sex) or having sex for “survival”  
• Women who exchange sex for settling a debt with someone e.g. the miller (grinding 
her maize)  
• Exchange use sex to pay for something e.g. the woman may have sex with the driver in 
exchange for passage instead of paying the fare; have sex with border officials instead 
of paying the bribe to let them “border jump” without a passport. 
• Women who receive something (goods/groceries/money) for maintenance purposes 
(either looking good/school fees/pleasure etc) in return for sex - e.g. could have short 
term regular partnerships with “permanents”/ “sugar daddies”/ “CCC: cash, car, cell”. 
If the maintenance or material benefits no longer continue neither does the 
relationship 
• Exchanging sex to meet a specific financial or survival need; when the 
need/requirement is met then the sex no longer continues.  
• Engaging in a sexual relationship with a partner where the principal 
motivation/objective for the woman is financial or material gain/benefit (e.g. school 
fees or money for maintenance etc) 
1.2 KEY	INFORMANTS	
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Key informants play a key role in running the study in each of the sites. They will play a 
multifaceted role: 
a) Confirming eligibility of the respondents 
b) Assisting in maintaining the low profile of the study given its sensitive nature 
c) Assisting in finding follow-up respondents for round two and three.  
d) Act as mediators on the ground, so that if individuals during the snowballing have any 
questions or concerns, these can be expressed to the key informants who should then 
approach the team. That way we avoid arousing too much local interest and hearsay 
about the nature of the project. 
Key informants were chosen on the basis of responses during the rapid appraisal FGD, their 
judged ability to keep information confidential, and their association with other WR. 
Responses during the RA-FGD that indicated that an individual was knowledgeable about 
socialising activities relating to drinking (a subject which is deemed not completely acceptable 
for rural women to know about in social circles) 
 
1.2.1.1 Eligibility criteria – Key informants 
• Intelligent 
• Trustworthy - to be trusted by the Women at risk community and the project  
• Stationary 
• Reliable 
• Knowledgeable observer 
• Discreet  
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2 Methods	
2.1 RECRUITMENT	
Two methods are used to recruit women to the study which reflects the diversity in social 
habits and behaviours of the target population. The first is PLACE method which is a venue-
based approach and the second is snowball method which uses the social ties and connections 
to refer individuals to the study.  
7.4.1 Places	of	Operation	
Priorities for Local AIDS Control Effort (PLACE) methodology is a monitoring tool which aims to 
identify locations where new sexual partnerships are formed. An important aspect of this 
method is that in identifying such locations, these areas are subsequently targeted by 
HIV/AIDS prevention interventions in an effort to avert HIV transmission. Part of the inherent 
assumptions of this method is that by intervening in these areas, onwards transmission may be 
averted from the small group of individuals with high enough partner turnover rates with 
newly acquired infections to their new sexual partners during the period of peak 
infectiousness.  In this study we are using principals of PLACE – a time location sample – to 
identify and locate public places where male clients and female sex workers meet.  
The PLACE component of the protocol will take place during the evening on Friday and 
Saturday (except for the two weeks of capture-recapture). The aim is to try and capture all 
women socialising in the venues and interview on-site at the time of recruitment. Further 
details are outlined below in the protocol. 
7.4.2 Snowball method 
One potential weakness of the PLACE methodology is that it targets only those women who 
recruit clients in visible/public locations. These women may not be representative of the entire 
sex worker population.  Snowball sampling provides a quick and cost-effective solution to 
reaching the hidden populations.  
It may not be possible to recruit every single woman at risk, however, but the choice of our 
initial seeds will determine how well the snowball will operate in capturing the more-isolated 
individuals. 
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The aim of snowball is to capture the more hidden women at the margins of the population. A 
modified form of recruitment driven sampling will be used to refer individuals to the study but 
our endpoint for the area will be when no new individuals are nominated. 
2.2 POPULATION	SIZE	
7.4.3 Capture-Recapture	
One method to estimate the size of the sex worker population is capture-recapture. This is 
implemented in locations mapped for the PLACE method where people socialise. This method 
involves two phases: a “Capture” phase and a “Recapture” phase.  
These phases are conducted on two consecutive weekends. Individuals will be enumerated 
during the capture phase by handing a copy of the Women at Risk Health Pamphlet and 
through completion of the Capture-Recapture rapid answer sheet (see appendix).  
During the recapture phase the population at the specified locations will be enumerated again 
using a version of the health pamphlet that differs slightly from the first. The same questions 
on the C-RC rapid answer sheet will be asked again. Special care should be taken to note on 
the rapid answer sheet whether respondents were enumerated in the capture and then the 
recapture phase. By measuring the extent of overlap between two samples of the same target 
population taken on separate occasions it is possible to estimate the size of the population. 
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2.3 TOOLS	
Given the diverse nature of the different methods that are used a number of tools have been 
developed to assist with the research. Their functions are introduced here. For specific details 
on how to use these tools please see the protocols section.  
7.4.4 Appointment	cards	
In the case where a respondent cannot be interviewed on-site during PLACE method or where 
they have been nominated through snowball method appointment cards should be issued to 
arrange for interview at a later date.  
On the reverse of each appointment card the research assistant should write down a unique 
card number. In the case of snowball nominations these should be the WR2number followed 
by -001 through to 003 (representing 1-3 nominees) 
e.g. WR2STA038 – 001 
WR2NO      Nominee number 
 
In the case of PLACE appointments the card number should take the format: 
P[interviewer code][#] 
 
 P30201  
where my interviewer code is 302 and this is the first (01) PLACE appointment 
7.4.5 Snowball	Log	Books	
This book is designed for noting down the interview results from respondents recruited 
through the snowball method.  
The book contains ten spaces for respondents to name up to ten eligible individuals 
(henceforth called “nominees”) whom they know well enough to speak to about the study and 
could extend an invitation to be introduced to the study. It should be stressed that this is not 
an introduction or recruitment phase, rather a referral process. A second section is left for 
details of the appointment that is arranged for the nominees to be introduced to the study and 
potentially interviewed.  
This log book should be carried by the interviewer when arriving to introduce the study 
to/interview nominees. This will enable the interviewer to record whether the person arriving 
for interview matches that whom was selected and the result of the introduction. 
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Specific details on how to complete these log books will be provided in the protocols section. 
7.4.6 PLACE	Log	Books	
These are similar to the snowball log books: details of any interview appointments should be 
noted here and the result of the interview should be indicated.  
7.4.7 Women’s	health	leaflet	
This health leaflet contains information pertinent to women’s health and should be 
distributed among the general population. This is also an integral part of the capture-
recapture process. It will be used as the “Mark” in the capture-recapture process thereby 
identifying individuals as either capture or a recapture. For the capture phase, the last 
page of the leaflet will be prefixed by a C: C6 and the recapture leaflet final page number is 
prefixed by an R: R6 
To avoid identifying WR as obviously different from the rest of the female population in an 
area, clinics, health centres, and village health workers should be given a non-italicised 
version. 
When carrying out C-RC and handing over the pamphlet to a WR the RA should take care to 
highlight to the WR that the grey boxes are italicised (this distinguishes the WR pamphlets 
from pamphlets that are to be left in health centres and with village health workers). 
7.4.8 Research	Assistant	checklist	
All follow up respondents are printed on these sheets. The most critical information to enter 
on these sheets is the R2 WR number. This is essential so that we are able to link individuals at 
the data entry stage. 
Space is left for an alternative name to be entered and any changes to the respondents’ 
residence to be entered.  
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7.4.9 Round	2	scheduled	interview	log	
This is a list of all R2 scheduled interviews for any interviews arranged by appointment (be it 
through PLACE or through SNOWBALL). If a nominee has been scheduled for interview through 
random selection their names should be added to this list along with WR2 number of the 
nominator. This list should be updated daily. Any nominees who are then subsequently 
nominated but who have ALREADY BEEN SCHEDULED FOR INTERVIEW and written in this log 
should not be randomised. This should be cross-checked before randomisation process during 
snowball to avoid duplications (further details in protocol section). 
There should be two interview lists for each site (one for each RA interviewing in that site). 
Each RA is responsible for their own interview list and in each site the interview lists should be 
updated simultaneously. 
7.4.10 Fieldwork	questionnaires	
Please see the appendix for examples of: 
2.3.1.1 Rapid answer sheet – C-RC and PLACE 
2.3.1.2 Refusal sheet 
2.3.1.3 WR QQ 
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2.4 PROTOCOLS	
7.4.11 Capture	Recapture	
This will take place on two consecutive weeks on a Friday. The aim is to capture and then 
recapture all women socialising onsite who meet our eligibility criteria. 
3) Initial capture and mark phase 
Following a specified schedule, field researchers will visit each mapped venue/location, 
women socialising/working are approached and it is established if she meets the definition and 
entry criteria for the study. Explain that the study is currently enumerating the number of 
women socialising in public drinking places and a few general questions need to be asked.   
Record answers on the Rapid-answer sheet. This should take a maximum of 5 minutes per 
female 
4) Second Capture and Recapture phase 
A week later but on same day and at the same time, researchers will revisit the same 
venue/locations and in the same order (e.g. if Ziva Zvako was the first bar to be entered the 
previous week, then it should be the first bar the next week). Women are approached, as 
before and it is established whether they meet the definition for inclusion in the study. 
Women are asked if they have received a brochure on women’s reproductive health before. If 
they say “no” then they proceed as before in phase 1 but if they say “yes” they will be asked a 
series of questions to establish whether these women are recaptures. 
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7.4.12 Capture-recapture	SOP	
2.4.1.1 Week leading up to the capture or recapture days 
Summary: enrolling and training of key informants to deliver health leaflets only to women 
they know to be eligible during the day of capture/recapture.  
The training of key informants is designed to explain why we do capture recapture (i.e. to 
estimate the numbers of women at risk) and the reason we are handing out leaflets. It is also 
designed to be a reminder session of the sensitivity of the study. 
Guide to training of KIs: 
• Reiteration of sensitivity of WR study (role-play and Q&A) 
• Explain in brief capture-recapture principle 
• Explain the protocol: 
o They will be given leaflets during the morning on Friday the 19th November 
and during the morning on Saturday 27th November. 
o Only during these days should they hand out the leaflets. They should take 
home two important messages about the protocol: 
1) Distribute only on these two days 
2) Distribute only to women they know to be eligible 
o The following day the remaining leaflets will be collected.  
o In addition to the WR capture-recapture leaflets, they will be given a small 
bundle of leaflets to give to friends for emergency use only (i.e. if a friend 
finds out what they are doing and they have to hand one out to them). 
o If a friend or someone from the community discovers they are distributing 
leaflets, but is not eligible for capture-recapture, the KI should follow one of 
two strategies: 
1) EITHER/ State they have run out and direct them to one of the freely available sources 
(see end of SOP) 
2) OR/ hand them an unmarked leaflet – they will be given a small bundle for this type of 
emergency only 
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• On Monday 29th November they will be given new leaflets that they may hand out to 
whomever they like.  
• It is very important for this process to be successful that they remember to stick to the 
two rules.  
• They should be made aware that it does not matter if they reach all the women they 
know to be eligible or their friends, we will give them leaflets that they may distribute 
to these others at another date or in an emergency to avoid suspicion.  
2.4.1.2 Day of capture or recapture  
AM 
In each area the key informants will be given health leaflets (appropriate to that day) to hand 
out to women at risk in the area who they know. 
PM   
Starting at the time outlined on the timetable (see timetable) each of the site teams to go to 
all the venues on the list of the capture or recapture time forms. 
Someone from each team should note the order number and the time next to each venue 
name on the venue list. 
They should also note how many capture-recapture leaflets they hand out at each venue. It 
will be necessary to do the venue circuit twice on each night to ensure that no-one has been 
missed. So note the second time in visit 2 column. 
Additional notes such as closures due to electricity shortage or rain should be added in the 
notes column.  
All women on site socialising should be approached for capture-recapture questionnaire. 
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7.4.13 PLACES	of	operation	
This is separate and distinct from the capture –recapture and will take place throughout the 
study period. On a Friday and/or Saturday evening. The idea is to try and interview onsite all 
females circulating in the bars who are not Follow-up respondents. 
2.4.1.3 Bar protocol 
1) Male research assistants to enter each bar at the same time and quickly do an 
approximate head count of all women first and then men socialising. This should be 
entered into the first line of the PLACE log books. If there is only one bar in the 
location, both can enter together. If there are two open, both RAs should enter the 
two bars simultaneously. Any women outside a specific venue should be recorded in a 
separate table from the venues’ customers. 
2) Assign one team member to conduct recruitment rapid answer introduction with all 
women inside to establish respondent status. The rapid answer introductions should 
be carried out with ALL women onsite. The other team members should wait outside 
the bar for respondents after introduction. They should accompany these respondents 
to the interview location rather than letting them wander off! 
3) All NEW respondents should be interviewed on-site if possible. However it is possible 
to arrange appointments for any remaining that cannot be interviewed at this time. 
Note there is a strict triage system for interviews: 
Priority 1: Interview on site ALL respondents who do not reside in the area (as 
identified with introductory questions on PLACE rapid answer sheet).  
Priority 2: Interview on site ALL NEW respondents even if they reside in the area. 
Priority 3: Follow-up respondents may be interviewed on-site but these interviews are 
should only be started once Priority 1 and 2 have been completed. Alternatively, 
arrange an appointment for interviewing at a later date.  
4) If a woman accepts the invitation to interview on site direct them to other team 
members who are ready to interview in the interview location outside. 
5) If they are a FU respondent or are unwilling to be interviewed on-site because this 
being their busy period make an appointment with them. Make sure that the 
appointment card number and all appointment details are recorded in the PLACE 
appointment log book 
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6) Repeat the above process in all specified venues in the area. Supervisor to ensure that 
all venues are covered by taking a note of the venues and marking them off as they go 
on the venue list. 
A complete venue list will be handed out during fieldwork 
UNLESS WE HAVE A SPECIFIC WELL-LIT LOCATION, WE ARE NOT TO CARRY OUT DBS AT NIGHT. 
However we must try and encourage them to return for the DBS the next day.  
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7.4.14 Snowball	Method	
2.4.1.4 Procedure overview 
Introduction 
In R1 the snowball method was implemented by asking respondents to nominate up to 10 and 
then we randomly selected 3 who were then referred to the study and so on building up a 
number of waves. However it is necessary to alter this procedure slightly to try to achieve 
greater representativeness of our target population with a smaller sample and less time. 
The major change is the point of randomisation. Instead of randomising at the interview stage, 
all nominations will be noted and randomised once the follow-ups are completed in the 
randomly selected villages, the central business districts and villages neighbouring the selected 
villages. 
Protocol 
The procedure for selecting new recruits is broken down into the first wave respondent 
interview and two subsequent waves of referral (provided the target for each wave has been 
met). Each wave of interviewing has a target number of interviews to achieve. The target wave 
1 interviews with follow-up respondents must be completed before moving on to wave 2. If 
wave two target number of interviews for new recruits is not achieved, then further waves 
may be added to reach the overall site specific target of new recruits. 
First wave objective: complete follow-up interviews with all respondents in randomly selected 
villages, the CBD and villages neighbouring the randomly selected ones. Record all nominees 
on the interview schedule list for verification with the key informants. 
After verification, removal of respondents previously interviewed, removal of respondents 
whose village of residence is not in the randomly selected village list, and removal of 
duplications proceed to randomisation to generate the list of scheduled interviews will second 
wave interviewees. 
Only nominees who reside in selected villages and who have not before been interviewed will 
be randomised. Although it is possible through randomisation that one individual may receive 
the majority of individuals only 1-3 per FU will be permitted to avoid oversampling one FU 
respondent’s personal network (1 if the FU: nominee ratio is large, 3 if the FU:nominee ratio is 
small).  
Second wave: After randomisation, 2 days are required to give the appointment cards to the 
FU respondents to collect their nominees. Hold the second wave nominee interviews. Record 
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all nominations (third wave) as before. Proceed with verification, removal and randomisation 
as before. 
Third wave interviews: again 2 days to give appointment cards and arrange for nominee 
interviews. 
The end point is saturation of the nominations (i.e. no new nominees can be identified in the 
wave after verification and duplicate/outside random village removal) or target for each site 
being reached – whichever comes first. It is likely for example in Nyanga that the target will be 
met before the nominations have been saturated but we will at least have kept a track on the 
population size by taking down individual nominees’ names. 
If the target for each site cannot be met, the snowball is allowed to continue until all nominees 
are exhausted in those sites.  
Each site will be covered simultaneously. Follow-up respondent interviews from areas that are 
not targeted by wave 1 interviews will occur concurrently with interviews with new recruits.  
2.4.1.5 Detailed procedure: FOLLOW-UP RESPONDENTS 
At the start of each day for scheduled follow-up interviews ensure that each RA is assigned 
their allocation of FU respondents. Assign each RA with an odd or an even set of WR1 
numbered log books. 
Each RA must also take their RA checklists and a list of R2 scheduled nominee interviews. 
 
1. Conduct QQ with key informants. At the end of the questionnaire ask the respondent 
if they can name anyone else who is involved with this activity. Then ask if they know 
of anyone different or anyone that has started since R1 or who are new to the area. 
DO NOT REMIND THEM OF THE R1 NOMINEES AT THIS STAGE. These become their R2 
“nominees”. The first, surname, and alternative names should be recorded. Please also 
ensure that the residence and nearest business centre is also recorded so that we can 
avoid duplication and verify that the correct nominees are appearing for interview. If 
they cannot think of anyone new/different to last time, ask them to simply name all 
those they know well enough to be able to approach and talk about the study. 
2. IT IS ESSENTIAL THAT THE VILLAGE RESIDENCE IS NOTED AS WE WILL ONLY BE 
RECRUITING NOMINEES FROM THE RANDOMLY SELECTED CLUSTERS. IF THE 
NOMINEES RESIDE IN A RANDOMLY SELECTED CLUSTER THEY WILL THEN BE INCLUDED 
IN THE RANDOMISATION PROCESS.  
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3. Then proceed to compare their R2 nominations with their R1. Ensure that full 
information is captured for each R1 nominee if there is information missing. Ensure 
that a contact number or person is recorded in the case of R1 nominees having 
relocated. 
 
IF NOMINEES ARE FROM A NON-SELECTED CLUSTER AREA PLEASE LOG 13 IN THE “S” 
COLUMN  
 
4. The key informants should then be told that we will be randomly selecting the next 
interviewees from all respondents’ nominees and they will be contacted by the key 
informants or by us directly if they any of their nominees have been selected for 
interview.  
5. If their nominee(s) is/are selected they will be informed and will be asked to refer the 
nominee to the study. Explain that they should talk to the nominee about the study 
discreetly and mention that they nominated them because they thought the study 
may be relevant or interesting for them. It should be stressed to the key 
informant/respondent that although the nominees were given to us, we will not 
approach the nominees but if they are interested in talking to us and learning more 
about the study, they may arrange to meet us on a particular day, time, and in a 
particular location.  
6. Explain that the nominator will be given an appointment card for each nominee that 
has been selected.  
7. Finally it is important to stress to the nominators that we will be assessing eligibility for 
inclusion into our study. DO NOT DIVULGE THE ELIGIBILIGY CRITERIA. If a nominee is 
found to be eligible for inclusion the nominator will be compensated with one bar of 
soap per nominee to a maximum of 3 bars of soap in total. This token is designed to be 
small, so as to avoid incentivisation or potential coercion on the part of the key 
informants but to compensate them for their efforts in approaching their nominees. 
Reiterate that if any of their nominees are found to not meet our inclusion criteria that 
unfortunately we are unable to compensate for their referral.  
End of interview 
8. After the interview, update the interview schedule sheets with all nominees even if 
they do not reside in random villages. Indicate in the column ‘s’ code 13 (as before) if 
the nominee does not reside in a randomly selected village. Ensure that these are 
updated at the end of every day for supervisor checks. 
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After randomisation by supervisor 
9. Approach key informants or contact the nominator directly for them to approach their 
randomly chosen nominees.  
10. Ensure that appointment cards are completed and handed over to the key 
informant/nominator. Fill in the date of the appointment, the time, and the location so 
that the nominee will know when and where to arrive. We have specified dates when 
we are going to be returning to the area for these nominees so the date is fixed. Ask 
the nominator to suggest a time which will be appropriate and record on both 
appointment slips. In the case that a nominee’s name has been provided by the 
respondent, also include this so that they will give the correct nominee their 
appointment. On the reverse of the appointment card it is ESSENTIAL that the WR2 
number for the nominator  is recorded plus any of -001 or -002 or -003 (see tools 
section for more details on what to write) 
 
11. The details of the appointment AND THE APPOINTMENT CARD NUMBER should then 
be logged in the snowball log book for each nominee. This will ensure that only the 
correct person will turn up for interview. Ask the nominator to tell their nominees that 
they should try to remember to bring the appointment card with them. However, if 
they lose it or forget then we will still be able to confirm their identity as we have their 
details noted down.  
 
12. Complete the interview schedule sheet with appointment details at the end of the day. 
2.4.1.6 Method: NEW RESPONDENTS 
1. The same method as above but there is no verification of R1 nominations. 
2.4.1.7 Method: NOMINEE INTERVIEWS 
At the start of each day for scheduled nominee interviews, ensure that the name and 
WR2 numbers of each nominator is written down in the nominee interview logs. These 
should be kept in the zip locked file at all times. These can then be used to cross 
reference with the WR2 numbers on the snowball log books if a nominee fails to bring 
their appointment card. EACH RESEARCH ASSISTANT IS RESPONSIBLE FOR HIS/HER 
SCHEDULED INTERVIEWS. 
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One way to do this is to assign one RA in each site with the even WR2 numbers and the 
other with the odd WR2 numbers  so that all nominees with appointment cards with 
even numbers can be directed to the RA in charge of even nominees and vice versa.  
 
1. When nominee arrives for interview, check that they have their appointment card. 
Check that the appointment card number on the reverse matches that in the log book. 
If a match is found, record a “1” in the match column. If the nominee does not match 
indicate a 2. Unfortunately, we are unable to interview any nominees that do not 
match so double check with the R2 interview schedule log to make sure the nominees 
are not meant to be interviewed by someone else. 
 
2. If a nominee has no appointment card, check their name, address and the nominator 
name from the snowball log book and nominator wr2 numbers. Direct the nominee to 
the correct RA as appropriate by whether they are interviewing even or odd numbers.  
3. Record the results of the interviews in the V1 result column.  
4. IF a nominee does not appear for interview at V1 or is unable (BUT STILL WISHES TO BE 
PART OF A STUDY), give a new appointment card and time (V2) to the nominator.  Ask 
the nominator if they may accompany the nominee to the interview location for this 
time if they are able. Return to the nominator only ONCE to attempt to rearrange the 
nominee appointment. Once the nominator has been contacted – only make ONE 
rearranged appointment per failed V1 appointment. 
5. Here you may need to employ the help of the key informants. If the nominator is 
unavailable this first attempt, give the V2 appointment card to the key informant to 
give to the nominee directly. In such cases key informants won’t receive additional 
compensation for their help as this constitutes their general work for the project and is 
covered by their package of remuneration. 
6. If the nominator/key informant reports that the nominee refuses, ask the nominator 
or key informant (as appropriate) to help complete a refusal form on their behalf. 
7. If a nominee arrives for interview and then refuses, ask them directly to help fill a 
refusal form. 
13. During the interviews, the nominee will be asked to nominate further women for 
inclusion (except the seeds or their nominators) to provide a second wave of nominees 
as in step 1 above for follow-up respondents. 
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14. The process will continue as before but this time the nominee will be encouraged to 
report to their own nominees that they have nominated them as per steps above. The 
amounts given will be the same as above.  
 
2.4.1.8 Nominations and snowball log books 
All follow-up respondents will be asked to nominate. Each nominee’s first, surname and 
alternative name should be entered. If only an alternative name is known (such as Mai 
Rutendo Mutare) the first name should be the nominee’s first name. In the case where it is not 
the nominee’s first name and that of her first born this should be indicated by square brackets 
e.g. Mai [Rutendo] Mutare. 
Further identifying information to be captured are the residence and nearest BC.  
When noting down nominees, both the surname and first name should be recorded where 
possible. Interviewers should also record any different names such as Mai [first name of 
firstborn]. Indicate if the name is that of a firstborn not the respondent’s name by square 
brackets. Please also note their village of residence and nearest BC.See worked example in 
your snowball log books.  
Finally all snowball log books should be submitted to the supervisor at the close of each day. 
The supervisor should then note all selected nominees in the Interview Record Book. THIS 
MUST NOT GO MISSING. THIS MUST BE KEPT IN A LOCKED ROOM.  
In this record book, the supervisor should note down both the nominator and their nominees 
who are selected for interview (any PLACE recruits should also be noted down in the record 
book to ensure they are not duplicated through snowball – see below). 
 
We want to try to reach the entire population so if those that were not selected by one 
respondent may be nominated (but not selected) and then selected by another.  
If by the end of the process there are nominees that have not been interviewed and the 
targets have not yet been met the initial nominator should be contacted to reach these 
individuals.  
2.4.1.9 Appointment cards 
Appointments made with appointment cards should be recorded in the relevant log book: the 
snowball log book or the Capture-recapture log book as appropriate. This is to ensure that the 
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nominated or recruited individual only will be interviewed. We want to reduce selection biases 
that may be encountered from respondents selecting whom they wish to be interviewed.  
 
2.4.1.10 Interview record book 
This should be updated on a daily basis by each RA and the fieldwork supervisor. This book is 
designed to keep a record of all the appointments of all sites whether obtained through 
snowball or PLACE method.  
 
2.4.1.11 Refusals to participate 
In the case that a nominee does not wish to meet with our staff, the nominator should be 
asked to fill in the refusal demographic information on the nominee’s behalf. 
7.4.15 Additional	points	to	consider	
When conducting PLACE for the second or third time in an area, try to recall those who have 
already been interviewed. Avoid harassing women by approaching several times. Try to only 
interview women who you have not seen before at this round. 
All women you approach for PLACE you should complete the PLACE rapid answer sheet. For 
any women who are not approached because of the above scenario, then note down their 
names in the PLACE log book and indicate code 1 in the result column. We want to capture 
how many times a woman has been found onsite. 
In the situation where you approach someone who has already been interviewed but you did 
not recognise them, record their first and surname and village of residence for updating the 
lists. 
7.4.16 	
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2.5 BENEFITS	TO	RESPONDENTS	
7.4.17 Key	informants	
The key informants will be given a small package as a thank you for their time and assistance. 
This will be given out during the data collection period. The key informants were asked to 
name some basic essentials and a couple of luxury items to come to a total of $15. This is in 
addition to the t-shirt and soap given for cohort recruitment and successful nominee capture. 
7.4.18 Quantitative	survey	
2.5.1.1 T-Shirts 
Manicaland main study t-shirts will be given to each respondent upon production of a blood 
sample. If consent was provided but a blood sample could not be obtained for physical or 
medical (such as fainting) reasons (sometimes the finger skin is thick an impenetrable by a 
small needle due to years of manual labour in the fields) the respondent will be given a t-shirt. 
If a respondent declines to be interviewed before starting the questionnaire they will not be 
given a t-shirt.  
2.5.1.2 Voluntary counselling and testing 
One of the benefits of participating in the study is that individuals will be able to seek 
voluntary counselling and testing provided by the Manicaland HIV/AIDS Prevention Study 
clinical team. The clinical team are currently operating clinic days in several clinics which, 
concurrent with round 5 data collection, fall within a number of the WR sites. All participants 
shall be offered VCT at the point of interview as per the protocol for the main study. Briefly, a 
small card is given which has each individual’s unique identifier number (in this case the WR 
number) which is then retained by clinic staff and numbers are checked off a list of 
respondents. 
Reimbursement up to the value of a standard return fare (about $5) will be offered on 
production of a bus ticket for their journey. 
2.5.1.3 Qualitative component 
Focus group and individual interview participants will all be given two bars of soap as 
compensation for their time. Furthermore, throughout the discussion light refreshments will 
be offered during breaks and a small meal will be provided at the end of the discussion. 
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2.6 SUPERVISOR	ROLE	
The supervisor is responsible for coordinating the fieldwork and ensuring that all sites are 
covered in a timely manner. They are also responsible for maintaining the confidentiality of 
data and ensuring the study does not become compromised by respondents or key informants. 
Regular updates should therefore be requested from the teams about the situation in each of 
the communities.  
The supervisor is critically involved in appropriate selection of key informants and in their 
training on the importance of discretion and confidentiality surrounding the study.  
7.4.19 Day-to-day	activities	
During the working week, the supervisor may be based primarily in DC but should ensure they 
spend as much time in the field as possible to be on hand to answer any queries. The 
supervisor should alternate days with each team. At least in the first few weeks of fieldwork 
the supervisor should do questionnaire corrections in the field so they are available to RAs. 
Hopefully, the RAs will become more independent as fieldwork progresses which will make 
more time available for the supervisor to do questionnaire (QQ) corrections in DC. 
Every day corrections should be made and addressed in a timely manner. Every week Godwin 
should be given the DBS for checking. 
After QQs are checked, page 9, and consent forms should be placed in separate zip-lock files 
from the QQs. For each QQ that is corrected, the details of all forms present should be 
recorded into the fieldwork copy book. 
The supervisor is also responsible for the correct completion of the snowball and PLACE log 
books. These will need to be checked at the end of each session as appropriate to ensure that 
all the correct information has been captured. The supervisor should also ensure that the R2 
interview schedule list is copied into their own interview log sheets which remain with the 
supervisor. 
In checking the snowball log sheets, and scheduled interview sheets, the supervisor should 
check that the names entered in the schedule list match those of the snowball log sheets. 
The supervisor should also periodically sit in on interviews for quality control purposes. 
7.4.20 Fieldwork	reports	
Debriefs with the team should be carried out as and when necessary but during fuelling times, 
15 mins can be used effectively to address any urgent issues that have arisen during the 
previous day. 
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KN should keep Reggie abreast of the fieldwork situation and should briefly explain the data 
checking system. The fieldwork manager may require weekly fieldwork reports. 
7.4.21 Field	work	day	
The working day is 8 hours including an hour for breaks. The timing of the fieldwork day is 
slightly flexible depending on the previous day’s/night’s work though in general the day should 
start at 8am when the car is at the green house ready for fuelling. The first appointment of the 
day could be set for 9am. The cars should be leaving the green house in time for the first 
appointment to be made (allowing for appropriate travelling time).  
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WR study  - Rapid answer sheet PLACE P 01
 REF.  QUESTIONS & FILTERS  CODING CATEGORIES
Q001 Record the date and time Date
Time
Q002 Record the site number Site
Q003 Record the cluster/sub(cluster number Cluster Sub(cluster
Q005 Record venue type Venue code 
Venue name
Q101  Is the respondent enrolled in the study? Yes 1
No 2 Q201
Q102 Was the respondent first enrolled in the study R1 1
at R1 or R2? (R1 = March/April/May) R2 2
Q103 Respondent name First
Surname
Alt name
Q201 Do you reside in this area?
 By area explain that we mean the venue's immediate location Yes 1
 e.g. Nyanga urban if Ziva zvako bar (village/business centre) No 2 Q203
Q202  Have you lived in the village mentioned above Yes 1 Q203
 for 6months or more? No 2
Q203  How many nights did you socialise in this area:
a) in the last week nights nights
b) in last month nights nights
Q204  How many nights did you stay overnight  in this Use same options as for Q410 and record answer 
area: If less than 30 proceed to Q205, else skip to end in second column
Q205  Where else did you stay? Area code
Q206  How many nights in the last week did you No of nights in last week
 stay overnight in the above mentioned location?
Q207  How many nights in the last month did you No. of nights in last month
 stay overnight in the area you mentioned above?
Q300 Eligibility for appointment: if they do not reside in the area or stay overnight in the area for more than 2 weeks in the last month
prioritise for onsite interview
Q301 Invite for interview Onsite interview 1 Q303
Appointment made 2
Q302  Give the respondent an appointment card and note appointment details in the relevant log book
Q303  WR number
This should be entered after interview
VENUE CODES AREA CODES
1 Bar/Beer hall 1 Harare 7  Other cities/towns 13 Bonda Mission 19  Eastern Highlands Estate
2 Bottlestore 2 Mutare 8  Nyanga urban excl CBD 14 Bonda rural 20  Sheba
3 Booking house/lodge/hostel3 Rusape 9  Nyanga rural 15 Watsomba BC 21  Honde Mission
4 Hotel 4 Nyanga CBD 10  Nyanga hotels 16 Watsomba rural 22  St. Killians Mission
5 Busstop 5 Bulawayo 11  Mutasa DC 17 Hauna GP 23  St Theresa's Mission
6 Roadside 6 Beitbridge 12  Selbourne WC cpd 18 Katiyo 24  Chiadzwa
7 Market 13  Selbourne rural 25  Other rural
8 Shebeen 26  Other commercial farms
9 Ndari 27  Other mines
10 Nightclub/disco 28  SA, Mozambique, Zambia
11 Private club
12 TV Room
13 Other (specify)
MOBILITY
Socialise Stay overnight
WR study  - Rapid answer sheet CAPTURE(RECAPTURE P 01
 REF.  QUESTIONS & FILTERS  CODING CATEGORIES
Q001 Record the date and time Date
Time
Q002 Record the site number Site
Q003 Record the cluster/sub(cluster number Cluster Sub(cluster
Q005 ecord venue type Venue code (pg 2)
Venue name
Q100  Explain why the respondent has been approached and brief explanation of capture(recapture
Q101  Has the respondent ever received a health YES 1
 information leaflet  (show the example copy) NO – give capture leaflet 2 Q106
Q102 From which sou ces have they received it? Yes No
a) Handed to them by BRTI staff in drinking venue 1 2 Q104
b) Friend/relative 1 2 Q104
c) Village health worker 1 2 Q104
d) Clinic 1 2 Q104
e) Medical personnel (e.g. Nurse/Doctor etc) 1 2 Q104
f) Other (specify) 1 2 Q104
If yes to a) go to Q103 else skip to Q104
Q103  When did they (most recently) receive it? Today ( during the day 1
Tonight 2
If they report YES to a) above ask about this occasion only Last week – give recapture leaflet 3 Q105
 (verify leaflet type if they have it on them) Other ( give capture leaflet 5 Q105
Q104 If they have the leaflet on them check to see whether it is a capture or recapture leaflet. Establish whether they received
it from a KI enrolled to hand out to WR earlier that day or the same day the week before. If NOT then hand capture leaflet
KI earlier that day/night ( hand nothing 1
KI last week ( hand recapture 2
Other ( hand capture leaflet 3
Q105  Did they receive it in this area? YES 1
NO – (specify area code) 2
Area code
Q107  Is the respondent enrolled in the study? Yes 1
No 2 Q200
Q108 Was the respondent first enrolled in the study R1 1
at R1 or R2? (R1 = March/April/May) R2 2
Q109 Respondent name First
Surname
Alt name
Q200     Explain the need to obtain basic demographic information.  Stress to the respondent that this is ANONYMOUS information
Q201  Date of birth (dd/mm/ yyy) d d mm yyyy
Q202  Highest level of completed education None 1
Primary school 2
Secondary school 3
Form 1(4 4
A'level 5
Higher education 6
Q203 Current marital status Marriage code (bottom page 2)
Q204  Religion Religion code (bottom page 2)
Q205  Occupation sector Sector code (bottom page 2)
Q206  Work type Work code (bottom page 2)
Q207  Current village of residence
Q208  Have you lived in the village mentioned above Yes 1 Q210
 for 6months or more? No 2
Q209  Previous village, nearest BC and district Village
 of residence Nearest BC
District
Q210  How many nights did you socialise in this area:
a) in the l st week nights nights
b) in last month nights nights
 By area explain that we mean the venue's immediate location 
 e.g. Nyanga urban if Ziva zvako bar (village/business centre)
Q211  How many nights did you stay overnight  in this Use same options as for Q410 and record answer 
area: If less than 30 proceed to Q412, else skip to end in second column
Q212  Where else did you stay? Area code
Q213  How many nights in the last week did you No of nights in last week
 stay overnight in the above mentioned location?
Q214  How many nights in the last month did you No. of nights in last month
 stay overnight in the area you mentioned above?
Q300 At this stage we are not intending to capture people for the study but if people ask to be part of the study provide them with an appointment card. 
Q301  Interview status Appointment made 1
Q302  Give the respondent an appointment card and note appointment details in the relevant log book
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WR study - Rapid answer sheet REFUSALS 2
Please take the time to explain to the respondent that although they have declined to take part in the study we would like to note down some basic 
background information. Inform the respondent that this will help us evaluate any differences in the characteristics of those who refuse compared
to those who agree to take part. Explain that we only require information on their age, education level, area of residence, occupation, religion and 
marital status. Also inform the respondent that no identifying information will be recorded and this information is for research purposes only. 
This should only take approximately 5 minutes
Q101 Record the date and time Date
Time
Q102 Record the site number Site
Q103 Record the cluster number Cluster
Q104 Record sub(cluster number Sub(cluster
Q105 Record recruitment type PLACE 1
Snowball 2 Q201
Q106 Record venue type Venue code
Q200    Explain the need to obtain basic demographic information.  Stress to the respondent that this is ANONYMOUS information
Q201 Record whether the respondent or their nominator are Respondent 1
answering these questions Nominator 2
Q202  Highest level of completed education None 1
Primary school 2
Secondary school 3
Form 1(4 4
A'level 5
Higher education 6
Q203  Sector of employment Sector code
Q204 What type of work do you do? Work code
Q205  Current marital status Marriage code
Other (specify)
Q206 Have you ever been divorced, separated, or Divorced S eparated Widowed 
widowed? Yes 1 1 1
No 2 2 2
Check consistency with previous answer
Q207 Which religion/church denomination do you Religion code
belong to?
Other (specify)
Q208 Which tribe do you belong to? Manyika 1
Ndau 2
Maungwe 3
Zezuru 4
Korekore 5
Karanga 6
Ndebele 7
Nyanja 8
Sena 9
Malawian 10
Mozambican 11
Zambian 12
Other (specify) 13
Q209  Current area of residence Area code
Q210  Have you lived in the area mentioned above Yes 1
 for 6 months or more? No 2
Q211  Previous area of residence Area code
Marriage codes Religion codes Sector codes Work codes
1  Never married single 1  Traditional 1  Estates: tea, coffee, forestry 1 Self employed: small business
2  Never married in union 2  Methodist 2  Services or retail: shops 2 Skilled labour
3  Currently  single  divorced 3  Anglican 3  Services or retail: bars/bottlestores 3 Manual or unskilled labour
4  Currently  single  separated 4  Roman Catholic 4  Services or retail: Hotel/Lodges 4 Not applicable 
5  Currently  single  widowed 5  ZAOGA 5  Teacher
6  Currently  in union  cohabiting 6  Apostolic Faith Mission 6  Nurse Venue codes
7  Currently  in union  not cohabiting 7  Marange Apostolic 7  Informal: trading 1 Bar/Beer hall
8  Other (specify) 8  Zviratidzo Apostolic 8  Informal: subsistence agriculture 2 Bottlestore 
9  Zionist 9  Informal: sex work 3 Booking house/lodge/hostel
10  M ughodi 10  Informal: domestic work 4 Hotel
11  M uslim 11  Student 5 Busstop
12  Seventh Day Adventist 12  Unemployed: Housewife 6 Roadside
13  Christianity 13  Unemployed excl. agriculture 7 Market
14  None 14  Other (specify) 8 Shebeen
15  Other (specify) 9 Ndari
10  Nightclub/disco
11  Private club
12  TV Room
13  Other (specify)
AREA CODES
1 Harare 7  Other cities/towns 13 Bonda Mission 19  Eastern Highlands Estate 25 Other rural
2 Mutare 8  Nyanga rural 14 Bonda rural 20  Sheba 26 Other commercial farms
3 Rusape 9  Nyanga hotels 15 Watsomba BC 21  Honde Mission 27 Other mines
4 Nyanga urban 10  Mutasa DC 16 Watsomba rural 22  St. Killians Mission 28 SA, Mozambique, Zambia
5 Bulawayo 11  Selbourne WC cpd 17 Hauna GP 23  St Theresa's Mission
6 Beitbridge 12  Selbourne rural 18 Katiyo 24  Chiadzwa
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455 
 
 
 
 
 
 
8 Appendix	2:	Report	submitted	to	UNFPA	
  
GUIDELINES FOR SEX WORKER SIZE AND HIV PREVALENCE ESTIMATES 
 
 
456 
 
 
ESTIMATING THE SIZE AND HIV PREVALENCE OF         
FEMALE SEX WORKER POPULATIONS IN ZIMBABWE:           
GUIDELINES BASED ON STUDIES IN MANICALAND 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Report submitted to UNFPA under the UNAIDS Programme Acceleration Fund  
July 2012 
 
 
 
 
 
GUIDELINES FOR SEX WORKER SIZE AND HIV PREVALENCE ESTIMATES 
 
 
457 
 
 
Biomedical Research & Training Institute, Harare Manicaland HIV/STD Prevention Project 
 
Preface 
 
Female sex workers are one of the population sub-groups most vulnerable to HIV infection in sub-
Saharan African countries as in much of the rest of the world. In addition, the unique location of 
female sex workers and their male clients within sexual networks – linking individuals with high-risk 
behaviour with those with intrinsically lower risk behaviour – means that frequently they play a key 
role in determining whether HIV epidemics become established and persist within the general 
population. Therefore it is important to measure and monitor changes in the size of female sex 
worker populations as well as in HIV infection rates within these populations and associated sexual 
behaviour so that appropriate control programmes can be developed, implemented and evaluated. 
With this in mind and to guide the targeting of resources in proportion to the levels of need, UNAIDS 
have developed and promoted the use of the Modes of Transmission (MOT) Model for estimating 
the contributions of sex work and other key population sub-groups to on-going transmission of HIV 
infection.     
 
However, difficulties in measurement have limited the data available on sex worker populations in 
Zimbabwe and elsewhere. Population size and HIV prevalence estimates based on data from 
standard general population surveys (e.g. Demographic and Health Surveys) are unreliable because 
of selective under-enumeration of sex workers due to their higher than average mobility and 
concealment of sex work activity due to its often illegal (as in Zimbabwe) and highly stigmatised 
nature. To address these difficulties, a number of methods have been developed for measuring sex 
worker populations. In these guidelines, we review the various methods that are currently available 
in the light of previous studies in Zimbabwe and our own experience in conducting research on sex 
work in the country. We propose a mixed method approach which draws on a combination of 
PLACE, snowballing and capture-recapture methods and provide guidelines for developing and 
applying this approach based on a study conducted in four contrasting areas of Manicaland province 
in eastern Zimbabwe. 
     
The guidelines were developed by the Manicaland HIV/STD Prevention Project research team at the 
Biomedical Research and Training Institute in Zimbabwe based on original research led by Jocelyn 
Elmes in the Women at Risk study. Production of the guidelines was funded by the UNAIDS 
Programme Acceleration Fund through UNFPA Zimbabwe. We are extremely grateful to the 
following individuals for their valuable contributions to this work: Clemens Benedikt, Adrian Chikeya, 
Penelope Chirambira, Cynthia Chirwa, Tendai Chowera, Simon Gregson, Timothy Hallett, Ivy, 
Freedom, Claudius Madanhire, Tidings Masoka, Samuel Mahuntse, Tinashe Mukoki, Reggie 
Mutsindiri, Kundai Nhongo, Constance Nyamukapa, Masauso Nzima, Peter White, Victor Zhuwau, 
Lizzy Zinyemba. 
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Glossary of Terms 
 
 
 
ACASI   Audio computer assisted self-interview  
BC   Business or trading centre 
BSS    Behavioural Surveillance Survey 
C-RC   Capture-recapture 
CSW   Commercial sex work(er) 
DBS   Dried blood spot 
DHS   Demographic health survey 
FFI   Face-to-face interview 
FHI   Family Health International 
FSW   Female sex worker 
HIV   Human Immunodeficiency virus 
IBBA   Integrated Behavioural and Biological Assessment  
ICVI   Informal Confidential Voting Interview 
MARP   Most at-risk populations 
MOHCW  Ministry of Health and Child Welfare (Zimbabwe) 
MSM   Men who have sex with men 
NATSAL   National Survey of Sexual Attitudes and Lifestyles 
PLACE   Priorities for Local AIDS Control Effort 
QQ   Questionnaire 
RDS   Respondent driven sampling 
R1   Round 1 
R2   Round 2 
R3   Round 3 
SAQ   Self-administered questionnaire 
SOP   Standard operating procedures 
STD   Sexually transmitted disease 
STI   Sexually transmitted infection 
SW   Sex worker 
TLS   Time-location sampling 
VHW   Village health worker 
ZDHS   Zimbabwe demographic health survey 
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1.0 Introduction	
 
1.1 RATIONALE	FOR	STUDIES	ON	FEMALE	SEX	WORK	ESTIMATES	
 
Female sex worker populations, generally, are one of the groups most vulnerable to 
infection in HIV epidemics. Thus, it is important to identify these populations, estimate their 
numbers and quantify and understand their levels of risk so that appropriate interventions 
can be designed, implemented and evaluated. However, in addition, sex work populations 
can play a disproportionate role in onward transmission of infection and the escalation or 
perpetuation of HIV epidemics given their central role in sexual networks. Therefore, 
estimating the size and HIV prevalence of sex work (as well as other most-at-risk) 
populations (MARPs) is essential to understanding of how HIV epidemics can be controlled.  
 
As infection becomes more widespread, studies based on models of the transmission 
dynamics of HIV epidemics have shown the relative contribution of sex work to wane (34, 
373). These findings suggest that, due to the maturity of the Zimbabwe epidemic and high 
levels of infection among men and women whose sexual behaviour does not predicate a risk 
of higher exposure to infection, sustained transmission may occur in the general population 
independently of SW-client networks (374).  
 
The extent that SW continues to contribute to HIV incidence in mature epidemics is an issue 
that remains unresolved. Empirical evidence suggests that between 4.4% (375) and 19.6% 
[10] of new infections in males are attributable to ever paying for sex, findings which the 
respective authors believe provides evidence that sex work is not and is an important risk 
factor for HIV infection in mature epidemics. Closer examination of these studies may 
explain the disparity. Both studies use the population attributable fraction (PAF) for 
estimating the risk of infection with HIV attributable to a sexual contact with a SW. Firstly, as 
a fixed measure of risk the PAF fails to account for the spread of disease along sexual 
networks and therefore may underestimate true risk attributable to SW contacts i.e. for 
individuals reporting not paying for sex the PAF does not account for infections derived 
downstream of these non-commercial contacts (which could have been SW contacts if SW is 
the initial driver of the epidemic). Secondly, the PAF is particularly sensitive to 
misclassification bias and therefore, any confounders that are not explicitly accounted for or 
that are poorly measured may influence the estimate (376). 
 
In Zimbabwe, the contribution of sex work to past and contemporary trends at a national 
level is unclear. Among many behaviour changes associated with recent declines in 
prevalence, the number of men reporting buying sex halved between 1999 and 2005 
(Gregson et al. IJE 2010). However, the extent to which this reduction in risk is linked with a 
decline in CSW is unknown. Given the high prevalence of HIV in sex workers (SW) (over 55% 
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in rural SW in Mashonaland West, Zimbabwe (33)) and the growing number of women 
selling sex following deterioration of the Zimbabwean economy (377), it seems plausible 
that, in addition to fewer men and women having casual partnerships and increases in 
condom use, a reduction in visits to CSW could have had a major influence. 
 
Targeting funding resources requires intimate knowledge of the level of need and the 
quantity needing specific attention. In low-income countries, the HIV epidemic places a 
considerable burden on already stretched resources. There is therefore a paramount 
requirement for efficiency and prioritisation when deciding where resources should be 
directed. In recent years, UNAIDS has promoted a modes of transmission (MOT) modelling 
process as a part of its ‘Know-your-Epidemic Know-your-Response’ initiative. In this process, 
the relative contributions of different sub-populations to the rate of new HIV infections 
occurring nationally and regionally are estimated in order to better orient funding and 
intervention promotion to specific groups. The model outputs are sensitive to assumptions 
made about the size and HIV prevalence amongst key populations including female sex 
workers and their male clients, so reliable estimates of these numbers are required.  
 
1.2 PURPOSE	AND	OBJECTIVES	OF	THESE	GUIDELINES	
 
The purpose of this document is to provide guidance on how to conduct studies to estimate 
the size of female sex worker populations and to obtain HIV prevalence estimates for these 
populations in contrasting locations in Zimbabwe. It is hoped that the guidelines also may be 
useful for application in other countries in the sub-Saharan African region. 
 
 The specific objectives of the guidelines are: 
 
(i) To outline the alternative methods for measuring sex work populations that have 
been applied in research studies and to discuss the advantages and disadvantages of 
these different methods; and 
(ii) To describe in detail a mixed method approach to measuring sex work populations 
which combines elements of the PLACE and snowball methodologies.  
 
In proposing a mixed method approach, it is recognised that, depending on the setting, one 
of the two main components of the approach may be primary (e.g. in an urban setting, the 
PLACE component may reach the majority of sex workers, whilst, in a more rural setting, the 
snowball component may be primary). However, previous research suggests that, in all 
settings, the combined approach will provide more complete coverage than either of the 
two component methods applied alone.  
 
It is envisaged that this mixed method approach will provide a cost-effective means of 
acquiring sex work estimates for use in establishing the contribution of sex work relative to 
the contributions of other key populations to overall levels of HIV transmission using the 
Modes of Transmission (MOT) Model developed by UNAIDS.      
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1.3 REPORT	OUTLINE	
 
 
The guidelines begin with a chapter (Chapter 2) that reviews the different methods 
developed for measuring sex work populations including a discussion of alternative 
definitions and approaches used in obtaining size estimates for and enumerating these 
populations. The section ends with a rationale for a mixed method approach suitable for 
measuring and enumerating sex worker populations in Zimbabwe which typically comprise a 
mixture of visible and more hidden populations. The following chapter (Chapter 3) provides 
a short review of the rather limited previously published literature on sex worker estimates 
in Zimbabwe. Chapter 4 sets out guidelines for applying the mixed method approach 
proposed in Chapter 2, covering the first two main stages – (i) developing the study concept, 
and (ii) establishing the study design. Chapter 5 covers the third main stage 
(Implementation) by describing an application of this approach in areas in Manicaland, 
eastern Zimbabwe. The chapter describes the data collection and data analysis methods that 
were used in the study and provides details of the resulting estimates. 
 
 
2.0 Methods	for	Measuring	Sex	Work	Populations	
 
2.1 ALTERNATIVE	DEFINITIONS	OF	SEX	WORK	POPULATIONS	
 
There has been some debate in the literature and certainly inconsistency in how to define 
and characterise sex work (90-92). This has been particularly the case in sub-Saharan African 
contexts where the boundary between providing money as part of the courtship ritual and 
providing gifts in exchange for sex has blurred the distinction (93).  
 
Women who self-identify as sex workers may not necessarily share the same client 
recruitment strategies as women who typify more conventional forms. For example, studies 
in Burkina Faso (71, 72), Tanzania (73), Kenya (74), China and India (75) have demonstrated 
that many market traders occasionally engage in commercial sex to provide an additional 
source of income to their primary trade.  
 
The legislative context surrounding sex work also has a role in the framing of behaviours of 
sex workers. In Zimbabwe, as in much of sub-Saharan Africa, sex work is illegal and is 
punishable by a fine and/or up to six months in prison (144). Zimbabwe’s sex work industry 
is consequently, a decentralised and fragmented trade, secreted from public view to avoid 
prosecution , with no specialised or formal settings for sex work (49); women instead rely on 
socialising in venues with an ostensibly male patronage offering favourable male : female 
ratios (62).  
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Existing studies of SW in Zimbabwe have either concentrated on urban populations (103, 
115, 152) or visible rural SW within a context of an intervention trial (155). Bars, beerhalls, 
discos, and nightclubs have all been identified as places predisposed to attracting SW and 
their clients and are considered places where high-risk activity is initiated (146, 251, 254).  
 
 
 
However, many women who engage in sex exchanges may not identify themselves as sex 
workers due to stigmatisation, social desirability bias, or because the definition is not 
sufficiently culturally relevant (7, 83, 149). Consequently, the full spectrum of women 
engaging in risky sexual behaviour is not only under-represented in interventions but also is 
harder to enumerate and is less well characterised (86, 92, 378). As recognised by UNAIDS, 
context appropriate definitions of sex work are necessary (7).  
 
Furthermore, the changing economic context in Zimbabwe may also have a role in altering 
the appropriateness of different definitions of sex work. During the period of economic 
collapse prior to the introduction of the multi-currency system in 2009, a definition of sex 
work as an exchange of money or cash for sex may have failed to fully capture the sex 
worker population. 
 
This manual has been developed primarily to provide guidance on generating estimates of 
sex worker populations for use in applications of the UNAIDS Modes of Transmission model. 
Therefore, the standard UNAIDS definition for female sex workers has been used. However, 
similar methods can be used to estimate the size and HIV prevalence of sex worker 
populations defined in alternative, possible more locally appropriate, ways.  
 
 
 
 
 
 
 
Enumeration of sex worker populations also requires well-defined geographical delineation. 
This can be challenged by the mobility of sex workers who have been documented to move 
into and out of specific areas in response to expected peaks in the client population (290), 
particularly in response to festivals (232) or public holidays (106). In this manual, we focus 
on estimates of de jure (usually resident) populations of sex workers rather than de facto 
(currently present) populations so as to minimise double-counting. However, this may result 
Defining sex work 
“No single term adequately covers the range of transactions taking place worldwide that 
involve sex work. The appropriate term to use for sex work is best defined relative to the local 
context. This definition may change over time as attitudes evolve” (7) 
UNAIDS definition of sex workers (5) 
 “Female, male and transgender adults and young people (15-24 years) who receive money or 
goods in exchange for sexual services, either regularly or occasionally” 
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in under-estimation of the numbers of female sex workers operating in towns and other 
locations where there are concentrations of male labour migrants whose usual residence is 
in the surrounding areas. Furthermore, it is important to be aware that some size estimation 
and enumeration strategies are particularly affected by population movement (e.g. capture-
recapture – see the following section) and some approaches (such as time-location 
sampling) may be better suited to enumerating these more transient populations (232, 379).   
 
2.2 ALTERNATIVE	 METHODS	 FOR	 MEASURING	 THE	 SIZE	 OF	 SEX	 WORK	
POPULATIONS	
 
8.1.1 Methods	for	Estimating	the	Size	of	Hidden	Populations	
 
Census methods are used widely to obtain estimates of population size at a national level, 
but, as with general population surveys (such as the demographic and health surveys), they 
are not well suited to hidden or widely-dispersed populations and are subject to substantial 
biases (229). This section describes various alternative methods that have been proposed for 
estimating the size of hard-to-reach populations.  
 
 
Table 1: Summary of methods to enumerate sex workers (63) 
 
1. Methods based on targeted data collection from the at risk population 
Method name  Short description 
Census/enumeration Census counts all members of the population. 
Enumeration maps an area, counts a fraction of the 
population in selected areas, and inflates the value to 
create an estimate. 
Capture-recapture Calculates the total size of a population based on two 
independent captures of population members. The number 
of members captured in both samples is used to derive an 
estimate of the total number in the population. 
Multiplier Compares two independent sources of data for populations 
to estimate the total number in the population. 
2. Methods based on data collected from the general population 
Population survey Includes questions on high risk behaviours in general 
population survey 
Network scale-up Includes questions on high risk behaviours of respondents’ 
acquaintances in general population survey 
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Enumeration / census 
 
Typically covering the locations where sex work may be conducted, enumeration involves 
counting members of the population at randomly-selected or all mapped locations at one 
time to avoid double-counting (186). Enumeration can be a labour intensive process 
requiring a large research team to be deployed simultaneously to different locations within 
the study area (230). Identification of population members remains an issue if the locations 
are not specific to sex work, but this can be resolved partially by using key informants from 
the target population as adjunct researchers to assist in verification (231). Temporal 
randomisation and repeat enumerations can be used to improve the reliability of the 
estimate when the numbers of sex workers operating varies depending on temporal factors 
(e.g. seasonality, paydays, events) (232). Enumeration may be useful for estimating the sizes 
of visible sex work populations but generally is less effective in situations where many 
women operate in a non-overt manner. 
 
Capture-Recapture 
 
Capture-recapture methods were originally developed as a way to estimate and track animal 
population sizes in ecology (233). Although specific methodologies have varied, capture-
recapture approaches have since been used to enumerate human populations. For example, 
applied in conjunction with conventional census methods, capture-recapture were used to 
adjust for under-representation of ethnic minority groups in the 1990 US census (229).  
 
Indirect capture-recapture/multiplier method:  
In epidemiology, capture-recapture has been recommended for surveillance of uncommon 
diseases (235) and has been used to estimate the prevalence of both infectious 
(tuberculosis, malaria) and chronic diseases by comparing two or more data sources from 
population-based registries, death registries, and hospital inpatient records. This is 
sometimes alternatively referred to as the multiplier method.  
 
To estimate the size of the HIV positive IDU population in Bangkok, researchers combined 
lists obtained from IDU treatment centres and police arrests of IDU (236). Alone, any of 
these lists will underestimate the actual number of cases but, by combining them and 
identifying entries appearing on more than one list, an estimate of the uncounted cases can 
be generated (237) (Figure 3.2). If there is a systematic bias that prevents/enhances 
membership on one of these lists, however, this will induce a bias in the population 
estimate. For example, in Chicago, street sex workers who operate through pimps rarely 
solicit directly on the streets, and consequently experience substantially fewer arrests than 
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their self-employed co-workers; in 88 weeks, there was just 1 arrest among women working 
for pimps compared to 186 arrests of women who did not (106). 
 
 
 
 
 
 
 
 
 
 
Figure 2.1: Schematic showing the process of capture-recapture 
 
 
 
For many hard-to-reach populations, however, registers are less common and where they 
exist, are often of questionable quality. Kruse et al. report that, although there is a register 
of sex workers in Diego Suarez, Madagascar, it is not updated when women die, move out of 
the city, or cease to sell sex (231). Direct capture-recapture methods may therefore be more 
suitable for these undocumented populations (231, 238-240).  
 
Direct capture-recapture methods:  
Mathematically equivalent to the multiplier method, direct capture-recapture is a practical 
approach to capture-recapture population size estimation. The simplest and most commonly 
implemented approach for estimating the size of a closed population (closed is defined 
below) is the Petersen method (233). During round 1 a sample of n1 individuals is removed 
Note: By tagging the n1 population in round 1 we can distinguish any that are found in both 
enumerations, m2, from those that were found only once (in round 1 or round 2). These three 
quantities are used to find an estimate for the population size, N; see text for details. 
 
n1 
 
 
Round 2 Round 1 
n2 
 
 
m2  
N? 
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from the population; these individuals are marked with a tag that makes them identifiable at 
a later date and then are returned to the population. After a period of time, which allows for 
redistribution of marked and unmarked individuals such that they become a homogenous 
mix, a second sample of the entire population, n2, is take (this is round 2). It is observed that 
m2 individuals captured during the second round are tagged (Figure 3.2).  
 
If we assume that the proportion of marked individuals in n2 is a reasonable estimate of the 
proportion of the total population captured during round 1 (n1/N), we can equate the two 
and obtain an estimate of N: 
 
N
n
n
m
ˆ
1
2
2 =
2
21ˆ
m
nn
N =→
 
 
There are a number of conditions that need to hold for the method for  to be an unbiased 
estimate of : these include that the population is closed (i.e. no changes in the population 
size over the period of sampling); there is no loss of tags; samples are independent; and 
each individual has an equal probability of capture (see Table 2 for a summary of 
implications of violating capture-recapture assumptions) (241).  
 
 
 
 
When implementing capture-recapture in human populations, the first and third 
assumptions frequently are more easily addressed than the other two (242).  
 
Closed populations: For typically mobile populations such as sex workers, it is difficult to 
eliminate migration to or from the area but a short interval between captures reduces the 
likelihood this will be a substantial problem (243). Moreover, diminishing the interval 
between captures also reduces the likelihood of “births” (i.e. new recruits).  
 
Tags 
Tags have two principal functions: during round 1, they act as a guard against double-
counting; during round 2, they identify marked individuals from round 1 to the research 
team. Tagging of human populations is comparatively less straightforward vis-a-vis animal 
populations. While animal tags can be visibly distinguishable to researchers without 
necessarily introducing bias, the same is rarely true for human populations. Use of visually 
identifiable marks in human capture-recapture has obvious ethical implications 
(particularly if the population is stigmatised), so “marking” typically involves the use of a 
non-visible tag such as a memorable gift or token.  
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Loss of tags: Tags have two principal functions: during round 1, they act as a guard against 
double-counting; during round 2, they identify marked individuals from round 1 to the 
research team. Tagging of human populations is comparatively less straightforward vis-à-vis 
animal populations. While animal tags can be visibly distinguishable to researchers without 
necessarily introducing bias, the same is rarely true for human populations. Use of visually 
identifiable marks in human capture-recapture has obvious ethical implications (particularly 
if the population is stigmatised), so “marking” typically involves the use of a non-visible tag 
such as a memorable gift or token.  
 
Loss of tags is rarely a problem when using pre-existing registries, provided accurate 
uniquely identifying information is documented. On the other hand, in direct capture 
samples, tags can be physically lost; for example, if n1 individuals are required to retain their 
tags as proof of prior “capture” upon request from research teams in round 2 (240, 244). In 
other scenarios, loss of tags can have a more abstract meaning where tags are not distinctive 
enough to be easily remembered, or where high value items may incentivise low recall (in 
order to secure a second token within the same round of capture). A variety of tags have 
been used in previous practical studies including gifts (243), key chains (240), differently 
coloured cards (244), STI brochures (231) and picture cards (238) to establish recaptures.  
 
 
Table 2: Assumptions of capture-recapture method and the direction of bias exerted on 
the population size estimate,   
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Guarding against double counting theoretically can be implemented at two stages: during a 
round or at the analysis stage. During either round of capture-recapture, participants may 
report that they have already been enumerated and have their tag to show for this (231). 
Because some tags are high value items (e.g. gifts) they may solicit misreporting of previous 
encounters to secure additional benefits (231, 238). However, unique objective markers, 
such as precise recording of clothing and appearance (243), can be used to remove double-
counts at the analysis stage. Conventional uniquely identifying information such as full name 
and birth dates is insufficient in certain populations who, for example, may use pseudonyms 
to remain unidentifiable or use different names at different times (245). Furthermore, 
respondents may be unable to provide reliable information (e.g. birth dates in certain 
contexts are notoriously imprecise (238)).  
 
 
Independence:  
This assumption requires that being caught in one sample does not affect the probability of 
being caught in another sample. If, for example, being in one sample predisposes a subject 
to be present in a second sample, this will inflate the denominator and therefore 
underestimate the population size (247). This has been a frequently criticism of capture-
recapture models in the literature which has driven the development of statistical 
approaches to address these concerns. Frank and Snijders, for example, showed that a 
certain degree of dependence between the lists is tolerated and non-independence is 
expressed as interaction (248). A practical approach to reduce the dependency in human 
capture-recapture methods is to increase the duration between rounds, but this has to be 
balanced by the strategy to ensure the population is closed. To reduce dependency between 
the rounds, Vuylsteke et al., ran the capture on a Saturday and the recapture on the 
following Friday. In spite of this precaution, the authors felt their estimates likely 
underestimated the population size due to women recognising field assistants, thereby 
promoting recapture (see Table Table 2 for the implications) (238).  This is in contrast to 
Kruse et al. who found that, during recapture, there was a higher percentage of “trap 
avoidance” than in the first round: during the second round, 10% of women refused or 
avoided a second brochure compared to 4% in round 1 (231). 
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Equal capture probability:  
Equal capture probability requires that two conditions hold: that individuals from the target 
population can be identified and that all individuals have the same probability of capture 
(i.e. n1 and n2 samples are taken randomly).  
 
Various examples exist of how to sample hidden populations randomly to satisfy the second 
condition, such as using a cluster-based random sample or a time-location based random 
sample. These incur other difficulties and are discussed further in section 3.2.3.  Other 
practical approaches have concerned themselves less with random samples but with a 
census approach (231). To identify women as sex workers, a number of studies advocate the 
use of adjunct researchers from the target community to assist in the process (240, 244). 
Two recent sex worker capture-recapture surveys lauded the employment of sex workers for 
their unrivalled privileged knowledge of the target population populations (231, 238). The 
assumption remains, however, that the chosen peers will not miss members due to non-
identification. 
 
 
In practice, the principal concerns for the validity of capture-recapture estimates are the 
independence of samples and capture probabilities of individuals. Strategies can be 
implemented to reduce the biases practically and statistically, but, even if the method 
produces biased estimates, Hook and Regal argue that capture-recapture estimates provide 
useful upper or lower boundary limits for the population size which can be validated using 
other size estimation techniques (241).  
 
 
8.1.2 Network Scale-up  
 
The power of the network scale-up method (NSUM) is that it can be used among non-target 
members as a way of estimating the size of hidden populations (249). Respondents are 
asked to enumerate all their contacts that fit into defined groups such as all the people a 
person knows called Maria, the number of people who have ever been in prison, the number 
of people who have ever been to a bar to meet sexual partners and so on. By enumerating 
the size of respondents’ social networks and using the weighting of the prevalence of the 
non-marginalised groups in the general population, an estimate of the size of the at-risk 
population can be derived. The precision of this estimate is affected by the definition of a 
contact. This is typically a close friend but not a relative and someone who they have seen in 
the last 6 months. By calibrating against an individual’s personal network of un-stigmatised 
characteristics, it has been shown that an estimate of size of risk groups can be derived. 
 
Recently this method was used to explore the association of social network characteristics 
with independent predictors of HIV/STI infection and to therefore validate a venue-based 
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approach to determine sexual risk factors (250). Even in a pared-down survey, administering 
the questionnaire took 15-20 minutes. While the authors state this was practical and 
feasible in a socialising situation, questions on other risk behaviours were neglected, and 
therefore the addition of these could make NSUM prohibitively long for rapid on-site 
delivery. 
 
8.1.3 Strategies	to	Recruit	Most-at-Risk	Populations	
 
Critical issues for studies of sex workers include establishing initial contact with the 
population and the representativeness of the sample. The illegality of sex work in Zimbabwe 
and Zimbabwe’s Criminal Codification Act77 precludes organised brothel-based sex work and 
sex work that can be clearly defined and accessed (103). In the early 1990s, however, bar-
based solicitation was common among the sex worker population and peer-education 
campaigns targeting this group of women achieved high intervention coverage in the 
population: 80% attended community AIDS meetings, 83% received informal one-on-one 
peer mediated education, and 90% received condoms in one such programme (152). 
However, challenges such as the decline in the economy, retrenchment of bars, and a 
possible concomitant decline in bar-based sex work may make random sampling strategies 
such as cluster-based sampling at the level of the venue less representative of the current 
sex worker population. In a more recent analysis of beer hall attendance in Manicaland, 
although commercial sex was more frequent among women who visited beer halls vis-à-vis 
women who did not visit beer halls in the previous month, two-thirds of Manicaland women 
who reported being paid for sex did not report beer hall visits (146). This suggests that the 
majority of paid sex in Manicaland is no longer associated with venues but is more diffuse 
and may require additional sampling techniques to reach more hidden sectors of the 
population. A number of strategies have gained popularity for use with conventionally hard-
to-reach populations due to their proximity to randomised sampling (either in method or in 
generating estimators that can be adjusted for biases at the analysis stage). In this section, 
classical methods for studying hidden populations and more recent developments in the 
field, including PLACE (251) and Respondent-driven Sampling (RDS) (185), will be discussed.   
 
Location-Based Sampling 
 
A number of sampling techniques rely on recruiting members of hard-to-reach populations 
at junctures where either they come into contact with institutions or they are made visible 
by their work. STI clinics, for example, have provided access to MSM (179) and sex workers 
                                                          
77 The Criminal Law (Codification and Reform) Act [Chapter 9:23] makes it an offence to earn income from a 
brothel (144) 
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(252). Facility or institution-based recruitment, however, is subject to biases including how 
representative those who are accessed by institutions are of the wider population (e.g. self-
selection bias for healthcare seeking behaviour or presentation bias (106)) and may be 
supplemented by additional outreach work with the target community (107). A powerful 
sampling technique for sex workers who work in fixed sex work establishments at fixed 
times, such as a brothel or massage parlour, targets the venue, which represents a “cluster” 
of sex workers, as the unit of randomisation. Typically clusters will be the places of operation 
of sex workers rather than their places of residence, though these may co-occur (253).  
 
A more suitable approach for women who work in various, non-specialised locations at 
different times (e.g. street-based or “floating” sex workers (186)) is a time-location sample 
(TLS). The clusters of randomisation therefore differ by an additional time dimension (253). 
Even if these locations are not specialised for sex work per se (e.g. a street) they may be 
easily identified as known locations for sex work at certain times of the day such as major 
East-West and North-South roads in Roseland area, Chicago (106) or the Harare Avenues 
(103). In areas that are not specific to sex work, there is the possibility for misclassification; 
privileged knowledge of peer researchers may assist in the correct identification of sex 
workers. As Levitt and Venkatesh note, sex workers advertise their trade to clients by being 
visible and sticking to specific locations; the need to advertise is reduced when sex work is 
organised by third parties such as pimps (106). 
 
A methodology that has been growing in popularity in the literature for researching sexual 
behaviour is the PLACE or Priorities for Local AIDS Control Effort methodology. Devised as an 
intervention and monitoring strategy for HIV/STI, the method seeks to identify loci where 
new sexual partnerships are formed (254), under the assumption that these liaisons are the 
highest risk for HIV infection. This is guided by the principle that the probability of onwards 
transmission is greatest during acute HIV infection (RR 9.2 compared to the asymptomatic 
phase (255)).  HIV/STI interventions can then be tailored to the specific location where such 
“high risk” events are most common, thereby reducing the stigmatisation which may follow 
from defining, identifying, and subsequently targeting high risk individuals (254).  
 
The PLACE methodology is not only a randomisation-based recruitment strategy but, unlike 
TLS, its integrated intervention design provides a basis for on-going communication with 
community stakeholders. This continued dialogue with the community may be important to 
demystify the research process and provide a fertile substrate for mobilisation of 
community-derived interventions whilst providing an opportunity to deconstruct 
stigmatising attitudes. 
 
Similarly to TLS, PLACE involves engaging community key informants to identify locations, 
extensive mapping of these places, and onsite verification (147, 256). Times of operation and 
approximate capacity of people socialising are noted. The randomisation process differs 
from TLS such that the unit of randomisation is the individual rather than the time-location 
cluster; location sizes (determined by the capacity) provide a sampling frame for a fixed 
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interval random sample of individuals (251). It has been suggested that repeated rounds of 
PLACE could be a method to evaluate behavioural change in target populations (256). 
 
Chain Referral Designs 
 
A potential weakness of the PLACE methodology, which also applies to other location-based 
methods, is that it targets only those women who recruit clients in visible/public locations 
(257). These women may not be representative of the entire sex worker population (258).  
 
A number of methods have been developed, however, to study hard-to-reach populations 
that rely not on external markers of population membership but on the social network that 
connects population members. These have been used with varying success to sample for 
enumeration purposes (182, 259), for recruitment into studies (260), or to make inferences 
about the connections between individuals (261). The most well-known example is 
“snowball” sampling, a term commonly and confusingly applied to a variety of ascending 
methodologies (262) across research disciplines. Here snowball sampling refer to the 
historical precedents for what are more accurately known as chain-referral designs that are 
widely used in research on hard-to-reach populations (252). Although authors have made an 
intellectual distinction between the practice of snowball designs and the statistical study of 
“link-tracing” methods, the unifying principle is that individuals are connected and recruited 
through social links. For clarity therefore, these methods are referred to here generally as 
chain-referral designs but the intellectual and practical tensions of the most frequently used 
designs will also be considered. 
 
Snowball Sampling 
 
The first use of a chain-referral design was to provide insight into the social connectivity 
between opinion leaders and followers, dyadic relationships which were poorly represented 
using conventional sampling techniques (263). The convenience of the strategy for recruiting 
members of the target population has promoted its use. Although it provides important 
qualitative insight into the diversity of the underlying population, it was recognised from its 
inception that the sample is unrepresentative of true population proportions of various 
characteristics (263).  
 
The final sample is generated through a series of social connections which extend from an 
initial group of population members (“seeds”) to all other sample members. Individuals at 
each wave (or referral stage) are asked who they know who belongs to the target 
population. Individuals not already interviewed thus form the new referral wave; these 
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individuals are sought and asked the same question. Waves of referrals continue until no 
new individuals are mentioned.  
 
Seeking to gain quantitative insight from the process, Goodman developed the first 
statistical method for estimating the relational attributes of the final sample. He also 
illustrated that the “link-tracing” process (or chain referral process) generates a probabilistic 
sample if initial recruits are selected at random (261). Practically, however, an initial random 
sample is rarely achievable (264) and, due to the recruitment process, the dependence of 
final sample estimates on initial subjects means that biases are propagated. Biases include 
overrepresentation of more cooperative individuals (red node in Figure 2; the converse is 
the blue seed who nominates no new individuals), social protection of vulnerable subjects or 
“masking” because the targeted behaviour is stigmatised or illegal, oversampling individuals 
with larger social networks, and the problem that socially-connected individuals are more 
alike than would occur by chance (Table 3). 
 
Figure 2.2: The chain-referral process (see text for details) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Some attempts to address these concerns include limiting the number of nominations any 
individual can make (thereby preventing over-sampling of any one person’s network; the red 
node in Figure 2 refers 5 individuals which is more than double the simple average number 
 
Seeds Wave 1 Wave 2 Wave n 
Dead-end referrals 
Successful referrals Individual in the final wave  
Referral waves 3 to n 
KEY TO SYMBOLS 
Individuals (nodes)  
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of referrals per node in the first 2 waves78) and diversifying the initial recruits (seeds) across 
different sources such that they are approximately independent (265). Targeted sampling 
extends this approach with a rigorous ethnographic survey prior to sampling. Though time 
and resource intensive, this survey identifies subgroups who can be treated as sampling 
strata within which quota samples are chosen (266).  
 
While the chain-referral approach has gained popularity for its ease of implementation, its 
non-probabilistic limitations undermine inferences for prevalence estimates to wider disease 
networks. Even with privileged access to the target population, initial recruitment typically 
forms a convenience sample due to the problems implicit in trying to access hard-to-reach 
population members.  
 
A recently developed variant of the snowball method, respondent driven sampling (RDS), 
was designed to address the bias induced by an initial convenience sample by using 
statistically valid weights to adjust estimates of population characteristics (Table 3).  
 
Respondent Driven Sampling 
 
Heckathorn showed in 1997 and 2002 (182, 185) that a Markov chain process would evolve 
under certain conditions, and the stochastic recruitment until equilibrium across unbiased 
estimators allows for a non-random distribution of seeds. Even if the sampling is biased, the 
estimators can be corrected if the probability for inclusion in the sample is known (265) and 
the assumptions of the random walk model are met (Table 3). Despite its widespread 
popularity (268), there is mounting empirical evidence that questions both the RDS 
estimators (270, 271) and the process itself (269): specifically, whether the more stringent 
assumptions are ever met in practice.  
 
Empirical support for RDS has been provided through simulations (272) or through 
comparison of estimates derived from other frequently used methods such as TLS, snowball 
sampling or targeted sampling in real-world situations. In the former, the authors simulated 
an idealised sampling process where all the assumptions of RDS are met; the problem with 
the latter approach is that, without a gold-standard nor an idea of true population 
estimates, when there is a discrepancy in the estimates from different methods, it is hard to 
ascertain whether RDS outperforms its contenders (258). Misleadingly-narrow confidence 
intervals of RDS estimates can, for example, give the false impression that RDS is superior to 
its rivals. In a recent assessment of the performance of RDS estimates using computer-
simulated chain-referral recruitment, Goel and Salganik suggest that RDS estimates are 
“substantially less accurate than generally acknowledged”; up to half of true population 
                                                          
78 The average number of referrals per node is 1.6 in this example, calculated from 
∑∑  
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values of the simulated field studies fell outside the RDS reported confidence interval. The 
authors note their results likely represent the best possible performance of the RDS weights 
since the simulated sampling process met all the assumptions of the RDS estimators (Table 
3), while, in practice, the assumptions are rarely met (268). The magnitude of bias in the 
point estimates induced when even mild perturbations are encountered can make adjusted 
estimates less accurate than the crude sample mean. Moreover, the number of waves of 
referral to achieve equilibrium across population-level traits in simulation studies exceeds 
most practical demonstrations of RDS (269).  
 
 
Table 3: How the Respondent-Driven Sampling (RDS) method addresses biases affecting 
classical snowball methods 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Snowball biases RDS method 
RDS estimator 
assumptions 
Estimator performance 
    
Non-random initial 
sample 
Non-random initial 
sample 
Seed independence 
through:  
 
 
 • Little clustering  Clustering bias (even when wave 
# > waves from RDS in real 
populations) 
Seed dependence 
(biased chain 
referral) 
Long referral chains 
until equilibrium; 
discard early waves 
• Asymptotic un-
biasedness 
Bias from 4 waves (20 seeds) > 6 
waves (4 seeds) 
Discarding early waves can bias 
  • Connected 
network 
High homophily in connected 
network increases variance 
People with larger 
networks are more 
likely to be 
sampled 
Fixed recruitment 
quota  
Random walk model 
requires: 
• Small sample 
fraction  
 
No bias as sample fraction unless 
differential recruitment activity 
(bias as sample fraction ) 
 Weights inversely 
proportional to 
network degree  
• Accurately 
measure degree 
 
 Track referrals with 
coded coupons 
• Random referral Non-random referral has different 
effects depending on bias in initial 
sample  
  • Ties are 
reciprocated 
Reciprocity can variance in 
estimator 
  • With-replacement 
sampling 
Without replacement performs 
better 
  • Single non-
branching chain 
 
Masking of target 
members
1
   
Financial reward for 
referring 
acquaintances, which 
harnesses social 
connections between 
peers to better 
recruit target 
members 
  
Overrepresentation 
of more 
cooperative 
individuals 
Recruitment through 
peers is more 
successful than 
researchers directly 
recruiting 
  
1
Masking occurs when recruits deliberately avoid referring certain individuals to the study thereby 
preserving acquaintances anonymity from the study 
 
. 
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A recent important contribution to the methodological debate is a practical assessment of 
RDS in a known population to estimate the prevalence of a non-stigmatised trait: the 
proportion of household heads that are male. RDS estimates were validated by true values 
captured in a household census. The random walk process not only underrepresented young 
men and those with high socioeconomic status, but, after adjustment with RDS weights, the 
bias increased: 63%-69% of the unadjusted RDS sample values were closer to the true 
population proportion than the RDS estimates post-adjustment (271). 
 
A number of empirical examples of RDS cite the practical advantages of the method over 
alternatives (efficiencies in recruitment (260, 273), wider inclusion over socioeconomic 
status (258), less stigmatising approach to population members (274) etc.) and the analytical 
benefits of adjustment when traits are correlated with RDS weights (i.e. network degree) 
such as for sex work, drug dealing behaviour, and unemployment (270). An important 
requirement in all chain referral studies is social connectivity and, in poorly networked 
populations, RDS may not work so well (275, 276). Where the underlying population may be 
clustered, for example, Gile and Handcock suggest that each subpopulation should be 
separately seeded to avoid missing these groups which can lead to substantial bias in the 
estimator (263). Moreover, it is unclear how highly-mobile individuals are represented in 
such studies. Sex workers, for example, are known to remain in some areas for a short time 
only such as during periods of high demand – festivals (232), concerts, pay days among 
others (106); it is conceivable that these mobile workers are not well-known to local people 
which may inhibit recruitment. Furthermore, even if they are known to the local community, 
mobile individuals may represent an opportunity cost to the recruiter who could otherwise 
choose someone more sedentary to ensure their reward. 
 
Population estimates comparable to those from alternative sampling approaches suggest 
that RDS is at least as good as other methods, and the practical benefits over other methods 
have seen it implemented widely for studying hard-to-reach populations. Nonetheless, the 
debate over the performance of RDS - especially vis-à-vis other methods - suggests that RDS 
is far from being a panacea for sampling of hard-to-reach populations. A number of studies 
warn against uncritical use and suggest areas for improvement (263, 271, 277, 278).  
 
Summary  
 
Ethnographic studies of sex worker populations have revealed a wide variety of behaviours 
and associated rituals which cannot be captured comprehensively by any one strategy (114). 
Moreover, nonresponse may be linked closely with certain methods and subgroups of the 
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target population (267). A major concern for research on hard-to-reach populations is the 
representativeness of the data. Sampling frames can be developed for women who operate 
in fixed locations. For more hidden members of the population, chain-referral strategies 
provide a practical alternative, which in certain situations can be adjusted statistically to 
allow for known biases in the sampling process. For the population of sex workers in 
Manicaland, formative research revealed a dichotomisation of sex work between women 
who recruit clients in drinking venues and more hidden forms (Chapter 2). Targeted 
recruitment through a strategy such as PLACE combined with a chain-referral method would 
allow capture of the variety of sexual exchanges reported in qualitative work.  
  
8.1.4 Bias	in	Sex	Work	Estimates	and	Validation	Methods	
 
There are many sources of potential bias in behaviour surveys that come from the sampling 
procedure, the mode of data collection, the delivery of the questionnaire, and the 
questionnaire itself (174).  
 
Refusal bias/participation bias 
 
Participation bias reflects the extent to which the achieved sample represents the target 
population due to differential response rates across population subgroups. In the UK, for 
example, the overall response rates to a survey of patient health for white men and black or 
black British men were 61% and 40%, respectively, but were much lower in the youngest age 
groups (16-35): 30% and 25%, respectively (197).  
 
In hard-to-reach populations, response rates are particularly affected by the extent to which 
potential respondents are wary of institutions. In countries where sex work is illegal, sex 
workers may be vulnerable to extortion by authority figures and arrests sometimes occur 
during research (198). Furthermore, social, religious or cultural taboos surrounding certain 
behaviours can present a barrier to participation, particularly in rural communities or in a 
participant’s birthplace lest they be discovered for participating. Represented as sex for 
survival, paid sex in Soweto takes on a functional dimension and therefore may be more 
acceptable to the community (91) but may be missed by researchers who focus on a 
Westernised concept of sex work for eligibility.  
 
Individuals engaging in culturally-taboo behaviours which run counter to their own moral 
norms may feel embarrassed or uncomfortable when confronted with this disparity 
(cognitive dissonance) when asked to participate in a study of said target behaviour. Striving 
to reduce such feelings, people can alter their attitudes, beliefs, behaviours; for example, 
women involved in sex work may dissociate from this description and consequently not 
report being a sex worker (66). Participation bias may also be related to the timing of survey 
interviews which can be particularly challenging if the strategy for locating/identifying the 
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target population coincides with their periods of work e.g. interviewing sex workers in their 
solicitation sites. 
 
Reporting Bias 
 
Cognitive issues influence not only enrolment, but also responses to certain questions once a 
selected individual agrees to participate. Creative histories of origin of sex work also are a 
way of distancing oneself from the stigma of sex work and thus form a mechanism for coping 
with “a spoiled identity” (122).  
 
Social desirability bias also may influence the willingness of participants to respond truthfully 
in face-to-face interviews (FFI) (199). Moreover, interviewers who are uncomfortable with 
certain subject matter may inadvertently provide cues which can make respondents reticent 
to answer questions faithfully, particularly if they feel the interviewer is disapproving (200, 
201). The anonymity of answers afforded by self-administered questionnaires (SAQ),  audio 
computer assisted self-interview (ACASI) or Informal Confidential Voting Interview (ICVI) can 
reduce embarrassment or social desirability bias and yield higher reports of proscribed 
behaviours (199, 202, 203). Self-completion modes such as SAQ, however, are subject to 
substantial survey and item non-response, particularly within a low or middle income 
country setting (202, 204). Similarly, minority ethnic groups in high income countries exhibit 
the highest survey and item non-response rates in health surveys (197, 205). Closer 
examination of reasons for non-response reveal that question or instruction comprehension 
may be less important than adversity to answer culturally-sensitive questions (202, 206) 
which, in high income countries with multi-ethnic populations, has prompted cross-cultural 
adaptation of health surveys (197, 206).  
 
While there are a number of disadvantages of FFI relative to other modes (207), it should be 
noted that capable interviewers may be able to elicit more faithful and consistent responses 
by building rapport, particularly during in-depth interviews (208), clarifying answers and 
correcting inconsistencies (209), reiterating the importance of valid answers and helping 
respondents relate to the importance of the study. Moreover, in a meta-analysis comparison 
of four different measures of sensitive behaviour – ever had sex, non-condom use, ever been 
forced to have sex and number of partners – no interview mode consistently promoted more 
accurate responses vis-à-vis FFI (210). As multi-mode comparisons testify, there is no 
manifest gold standard; at an aggregate level, across many questions about sexual 
behaviour, ACASI may overall deliver lower item non-response and increased reports of 
sexual behaviours than SAQ and FFI (204). In-depth interviews and participant observations 
have surpassed ACASI, FFI and SAQ in demonstrating higher consistency in reports and 
increased reports of risk behaviours (209) but are not feasible on a large scale.  
 
Although the recent meta-analysis of interview modes may be limited by its assumption that 
the presentation and interpretation of each of the questions was the same across contexts, it 
demonstrated substantial heterogeneity of effects of interview mode on responses among 
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different demographic groups (211) and across a variety of contexts (210). Therefore, with 
lack of demonstrable repeatability of effect for any interview mode across contexts, choice 
of interview mode will need to be locally-appropriate and adequately pretested (212).  
 
An important factor in deciding on the interview mode is the cost-effectiveness of different 
strategies. Limited evidence on the cost-effectiveness of different survey modes suggests 
that ACASI is only more cost-effective than SAQ for repeated surveys of large populations 
(213); however, as explained, SAQ is rarely feasible in low-income countries such as 
Zimbabwe.  At the time of conception, ICVI presented a low-cost, low-technology alternative 
to ACASI (203) but the growth in affordable smartphones and tablets79 presents possibilities 
for more rapid and consistent data collection and data entry (215, 216), with the 
concomitant advantages that ACASI has over other interview modes, which could be 
affordable in low income countries.   
 
Modal issues notwithstanding, questions on sexual behaviour do not necessarily yield lower 
response rates than questions concerning other sensitive issues (174) such as questions 
about mental health (217); sensitivity to questions is likely to be context specific and 
questionnaires require pre-testing among members of the target population for culturally 
appropriate terminology (177, 206, 218).  
 
Aside from the validity problems of self-reported sexual behaviour, even uninhibited 
interviewees may have trouble recalling frequency of sexual behaviour and the number of 
sexual partners. Differential saliency of events can have the impact of appearing closer in 
time or more distant in time than in reality (telescoping effects) (166). If respondents are 
required to recall a number of events over a given period, the more frequent the 
occurrences or the longer the period, the more likely the respondent will estimate rather 
than truly count the occurrences (a process known as decomposition) (200, 219). People 
with high numbers of sexual partners may have greater difficulty recalling specific acts; 
substantial discrepancies have been shown between coital diary accounts and weekly recall 
questionnaires in South African sex workers (220). While coital diaries can be updated on a 
per-act basis, respondents frequently forget. Combined with the added research burden on 
respondents, this suggests that coital diaries may be of limited use in long-term prospective 
data collection (207, 220) although they may play a role in validating frequencies and 
numbers of sexual contacts over short periods of time in serial cross-sectional surveys (221). 
 
Validation Techniques 
 
The internal consistency of questionnaires and, thus, the reliability of self-reports of 
behaviour, can be evaluated statistically by assessing the logical continuity of responses 
between related questions (222) (e.g. Cronbach’s alpha statistic for Likert scales (223)) or by 
                                                          
79
 Smartphones carrying the Android operating system sufficient for carrying the epicollect application have, at 
the time of writing, reached $60 (David Aanensen, pers.comm.) and Aakash tablet computers are commercially 
available for $60 (214) 
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conducting repeated interviews within a short period of time (test-retest) and assessing the 
congruency between reports of time-independent responses (224). External validation can 
be sought from comparing estimates with other surveys; for example, by triangulating 
findings of studies in sub-populations with general population surveys. Participation bias is 
problematic for the overall validity of estimates; special studies of non-participants can be 
conducted and estimates adjusted accordingly (225), or else, sensitivity analyses of statistical 
imputations of missing data can provide upper and lower boundaries for estimates (226).  
 
Biological indicators also may be used to validate reports of sexual behaviour. Bioassays that 
detect STI infections in previously seronegative retest volunteers, for example, can be used 
to validate reports of consistent condom use over the intervening time between biological 
testing (227). Currently, all available biomarkers (e.g. pregnancy testing, semen, STI testing) 
operate on binary indicators of unprotected sex rather than on quantitative measures such 
as frequency of intercourse. Whilst, STI and pregnancy testing are unable to give a precise 
measure of how recently unprotected intercourse transpired, testing for prostate-specific 
antigen (PSA) can reduce this window, as it remains viable for just 48 hours.  A recent study 
using PSA found substantial under-reporting of recent unprotected sex; 48% of women with 
biologic evidence of recent semen exposure reported either no sex or condom-protected sex 
only (228). Nevertheless, biological markers can be costly and time-intensive, particularly if 
they require swabs, and are not a panacea for validation.  
 
While researchers can attempt to promote faithful reporting of risk behaviours, caveats 
remain and have led some to question the use of collecting data on behaviour (228). 
Validation using more time-intensive and costly techniques such as coital diaries or 
participant observation on a small sample can highlight biases in self-reports which can be 
explored with sensitivity analyses. Moreover, data on sexual behaviour can at least provide 
upper and lower bounds for behaviour and these uncertainties can be built into theoretical 
models of disease dynamics to explore the impact on disease transmission at a population 
level and the likely implications for public health policy. 
 
2.3 FORMATIVE	RESEARCH	
 
In studies of sex work more generally, formative research to identify the nature of sex work 
in the particular geographic and social setting is a critical preliminary step. Even where the 
definition of sex work is narrow and pre-determined (as is the case here), formative research 
is necessary to guide the development of the detailed study procedures - for example, to 
clarify how the method of data collection will be applied in the local settings 
 
2.4 Rationale for a Mixed Method Approach 
 
Ethnographic studies of sex worker populations have revealed a wide variety of behaviours 
and associated rituals which cannot be captured comprehensively by any one strategy (114). 
Moreover, non-response or participation bias may be linked closely with certain methods of 
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enumeration and subgroups of the target population (267). Mixed method approaches 
therefore are essential when broad definitions of sex work are used.  
 
Even when narrower definitions such as the UNAIDS definition used here for classical sex 
work involving exchange of sex for money are applied, multiple methods can be helpful in 
increasing the completeness of enumeration and the precision of estimates. In the formative 
research done for the study in eastern Zimbabwe (see section 5), a dichotomisation of sex 
work was found between women who recruit clients in drinking venues and more hidden 
forms (e.g. women operating from home) that could not be captured through a single data 
collection strategy. The defragmented nature of communities challenges the respondent 
driven sampling approach which requires long chains of referral for the sample to reach 
equilibrium. Therefore, a strategy of targeted recruitment through a PLACE strategy 
triangulated with snowballing was developed that allows the various modes of operation 
identified in the formative research to be captured. This method proved effective in eastern 
Zimbabwe and is proposed here for wider application and evaluation.   
 
 
 
 
3.0 Previous	 Research	 on	 Female	 Sex	 Work	 Estimates	 in	
Zimbabwe	
 
3.1 SEX	WORKER	POPULATION	SIZE	ESTIMATES	FOR	ZIMBABWE	
 
The most recent size estimate studies for sex work populations in Zimbabwe date back to the 
early-mid 1990s. In 1992, a capture-recapture study was conducted in Bulawayo which 
estimated the population of women socialising in a random selection of bars as 3894 (95% 
CI: 4184-3644). The total bar-based sex worker population in Bulawayo was estimated at 
~9500 bar-based sex workers; including women who did not solicit in bars, the total sex 
worker population in Bulawayo was estimated at almost 12,000 (152). A similar capture-
recapture study in Mutare, estimated that between 1600 and 2000 women were selling sex 
over the two weekends of the study (239). 
 
Table 1 summarises the data available on female sex workers populations. The table also 
includes data from Tete province in Mozambique which lies on a major trucking route from 
Zimbabwe and where a third of the population attending the clinic were Zimbabwean. 
 
 
 Table 4: Studies measuring the size of female sex worker populations in Zimbabwe 
 
Location Year Total 
pop’n 
size 
Female 
population 
size       
(15-49) 
De 
facto 
pop’n 
De 
jure 
pop’n 
SW/female 
population 
(15-49)  
% 
Method of 
enumeration 
Chirundu† 1999 2700- 1092-1618 100 300 6.2-18.5 Mapping 
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(290) 4000 
Beitbridge† 
(290) 
1999 20000 10528 500 700 4.7-6.6 Mapping 
Mutare (239) 1993 131,367 66000 1600-
2000 
 2.4-3.0 Capture-
recapture 
Bulawayo 
(152) 
1994 621742 173,841 9500-
1200
0 
 5.4-6.9 Mapping and 
capture-
recapture 
Mashonaland 
West (33, 
55)‡  
2003 2007   363 18 Ethnographic 
mapping 
Tete and 
Moatize 
(291) 
2008  48,500  4,415 9.1 Mapping and 
enumeration 
†Based on enWre female populaWon   
‡Males only  
 
 
The ratio of SW to the female population aged 15-49 was based on data in the references 
where available. Where data were not provided, the size of the female population was 
obtained from closest of the 1992 and 2002 Zimbabwe national censuses. Where the precise 
female population size was unavailable, the proportion of the population that was female 
was multiplied by the total population size to generate a female population size (Chirundu 
and Beitbridge80). 
 
Successive ZDHS surveys record a drop in the percentage of men aged 15-49 years reporting 
paying for sex in the last 12 months from 7.2% in 1999 to 3.9% in 2005 followed by a small 
decline to 3.0% in 2010/2011. 
 
3.2 HIV	PREVALENCE	IN	ZIMBABWEAN	SEX	WORKERS	
 
Although no national level statistics on HIV prevalence in women engaging in sex work are 
available for Zimbabwe, there are a number of localised studies that have reported HIV 
prevalence in sex workers. These are not directly comparable, however, because they are 
taken at different stages of the epidemic throughout the country and from different SW sub-
populations (e.g. women recruited in bars, women who engage in transactional sex etc.). 
Female general population prevalence has been taken from 18-49 year-old females from 
ZDHS and other general population surveys mentioned in the references. HIV prevalence 
data from STI clinics should be interpreted with caution, particularly if the reason for 
attendance is due to symptoms. However, the project involved in recruiting attendees 
engaged in substantial and comprehensive outreach into all SW populations in the clinic 
ward and all SW were encouraged to attend, regardless of symptoms. A commensurate 
population is the non-SW female population attendees of the Mbare polyclinic.   
                                                          
80
 The population size for Beitbridge in the census includes non-urban areas so the total population size quoted 
here is the urban population only as specified by the Corridors of Hope report (290) 
GUIDELINES FOR SEX WORKER SIZE AND HIV PREVALENCE ESTIMATES 
484 | P a g e  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 5: Studies measuring HIV prevalence in female sex worker populations in Zimbabwe 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
These figures highlight three important aspects of SW in Zimbabwe: first, HIV prevalence in 
SW is twice that of the general population, which indicates their vulnerability to 
Year Location Population Age range HIV 
prevalence 
Female 
general 
pop 
prevalence 
(18-49) 
Reference 
1995 Harare 
(urban) 
SW from bars 26.8 
(mean) 
(>18) 
86% 27-29% (6) Ray et al. 
2001 
2005 Mashonaland 
West (rural) 
Transactional sex 
workers in mines 
18 to 55 
(?) 
55.7% 
(50.6-
60.9%) 
21% (157) Cowan et 
al. 2005 
1998-
2000 
Manicaland Female beer hall 
visitors in last 
month 
15-44 52.2% 29.9% Lewis et 
al. 2005 
2010 Harare SW attending STI 
clinic  
18-49 66% 24% (ANC 
2004 (158)) 
Cowan, 
pers. 
comm 
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opportunistic infections and the importance of locating these women for HIV testing; 
second, the substantial disparity between prevalence in SWs and women in the general 
population suggests that SW-contacts could still be important in HIV transmission in 
Zimbabwe; third, this ratifies other findings for a rural epidemic in Zimbabwe and that high 
risk groups may play a role in transmission in rural societies (159). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.0 Guidelines	 on	 Designing	 a	 Mixed	 Method	 Study	 on	
Female	Sex	Workers	
 
 
4.1 INTRODUCTION	
 
From conception through to realisation, the implementation of the estimation exercise is a 
process. Careful preparation and planning will improve the efficiency of data collection and 
enhance the representativeness of the findings. Figure 3 outlines the three major different 
stages integral to any population size estimation effort. 
 
 
Figure 3: Stages in a sex worker population size and HIV prevalence estimation exercise  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Step 1: Study Concept 
1) Study concept 
2) Data review 
3) Formative research 
Step 2: Study Design 
4) Define population 
5) Define methods 
 
Step 3: Implementation 
6) Data collection 
7) Data analysis 
8) Data dissemination 
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This section provides guidance on the first two of these three steps. For the third step, an 
application based on a mixed method approach in Manicaland, eastern Zimbabwe is used as 
a case study to illustrate the implementation of this process. The methods used and a 
summary of the results from the study are given in the following section of the manual 
(section 5).      
 
4.2 Step 1: Development of Study Concept 
 
Identify Study Concept 
 
The first stage is to identify the benefit of enumeration and the purpose of the exercise. A 
literature review of other sex work population size estimates within the country is essential 
to establish whether there is a need for the research and whether the expense of conducting 
primary data collection if justified. At this stage, the exact geographical scope of the project 
and the precise sex worker group that will be targeted do not need to be fully resolved; 
however, the literature review and any logistical constraints will narrow the scope to a broad 
geographical area which will be the focus for the enumeration effort e.g. Bulawayo urban or 
Beitbridge urban and rural. Formative research can fully resolve the finer geographic and 
target population details. 
 
Key goals: 
 Identify research need 
 Outline project aims 
 Draft the project scope 
 
Data Review 
 
Once the study has been conceived, existing data on sex workers in the area should be 
collected and reviewed. First, an inventory of data sources should be established. This may 
include previously published data and a list of local NGOs that work with sex workers, clinical 
and health services, the police etc. For example, existing sex worker clinics or outreach 
programmes may have adequately detailed data from which to derive a multiplier estimate 
of the population. Second, it is important to clarify whether the data sources are accessible 
(e.g. clinics may have specific confidentiality concerns). Finally, the quality of available data 
needs to be evaluated for possible use in the size estimate (e.g. in the multiplier or indirect 
capture-recapture methods).  
 
 Key goals: 
 Identify accessible localised data sources 
 Establish whether primary data collection is required 
 
Formative Research 
 
To develop a thorough understanding of the nature and characteristics of sex work in the 
local context, it is important to conduct formative research within the target communities. A 
diversity of strategies is useful, including informal interviews with local experts (e.g. persons 
GUIDELINES FOR SEX WORKER SIZE AND HIV PREVALENCE ESTIMATES 
487 | P a g e  
 
offering health services or who have close contacts with sex worker populations) and focus 
groups with members of the target population and other community members.  
 
Gaining access to members of the target population can be facilitated by seeking assistance 
from groups who already work with sex workers. When there are no such groups in the local 
area, consultations with local community health workers may prove fruitful. Alternatively, it 
may be best to directly engage sex workers at their place of operation. A rapid appraisal of 
sex work hotspots and hours of operation through informal interviews with community 
members who would likely know about sex work (e.g. taxi drivers, bus conductors) can 
provide such information.  Formative research also is a useful prelude to formal mapping 
approaches as it can provide research teams with a preliminary inventory of the types of 
locations that are hotspots for sex work in the local context. 
 
For the population of sex workers in the case study areas in Manicaland, formative research 
revealed a dichotomy of sex work between women who recruit clients in drinking venues 
and more hidden forms. Moreover, it is important that such prior investigations also include 
feasibility and situational analyses. In Manicaland, initial enquiries revealed that a single 
strategy would omit sex workers who did not overlap between the methods. Moreover, due 
to the defragmented nature of the communities, social networking through RDS would not 
meet the strict requirements. Therefore, targeted recruitment through a strategy such as 
PLACE triangulated with snowballing would allow for capture of the variety of sexual 
exchanges reported in qualitative work.  
 
 
Key goals: 
 Inform the development of a local context-appropriate definition of sex work 
 Identify places and times when sex workers recruit clients – types of venue/location  
and typical hours 
 Establish whether hidden sex workers make up a substantial proportion of the sex 
worker population 
 Establish the characteristics of hidden sex workers and how to gain initial access 
 Identify community members with insight into sex worker populations 
 Establish how sex workers are dispersed across the geographic area and how mobile 
sex workers are in the study areas 
 Complete a risk assessment of night-time access to sex work hotspots 
 Inform the optimal design of the detailed data collection strategy and methods 
 
4.3 Step 2: Study Design 
 
Define the Study Population 
 
This includes defining the geographic scope of the study and whether or not to include 
mobile groups. Clear geographical boundaries will need to be determined. The boundaries to 
be used will vary according to the objectives of the study but may include administrative 
boundaries (e.g. ward boundaries or census enumeration areas) or geographical features 
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such as rivers and roads. In rural areas of Zimbabwe, consideration needs to be given to 
whether villages are a suitable unit for determining study areas since they are often 
geographically dispersed and sometimes comprise more than one location.  
 
The nature and extent of sex work activity can fluctuate depending on the time of year 
(holidays, harvest periods etc.). This needs to be taken into account when designing the 
study (i.e. when is the most appropriate time to conduct the study to meet its particular 
objectives and in making estimates of likely population size for planning and budget 
purposes) and later when interpreting the results. Also, drawing on the findings from the 
formative study, consideration will need to be given to the most suitable days of the week 
for data collection particularly for the capture-recapture component. 
 
A specific definition of the target population helps to identify the methods that would be 
most appropriate to enumerate that population. In particular, the age of the target 
population must be considered; age of majority in Zimbabwe is 18, yet a study in Hwange 
district found that 15% of 15-19 women reported transactional sex in the past year (69).  
 
Define the Study Methods 
 
Deciding on the composition of the population and the target demographic for the 
enumeration is a key pre-requisite before choosing the enumeration method. The specific 
characteristics of the population will determine how effective any particular method is likely 
to be for the target population. For example, if hidden sex workers do not have a habitual 
solicitation site, which will likely preclude a solicitation-site-based method of enumerating 
these women.  
 
5.0 MANICALAND	CASE	STUDY	
 
5.1 Introduction 
 
Table 6 describes the combination of three methods that was used to generate population 
size and HIV prevalence estimates for female sex worker populations in areas of Manicaland 
province in eastern Zimbabwe. This mixed-method approach is described in the following 
sections. The resulting estimates based on the UNAIDS definition of sex work noted in 
section 2.1 are summarised at the end of the section. 
 
 
Table 6: Study design components and requirements 
 
 
 
 
 
 
 
Method Description Ideal approach Approach proposed
PLACE Survey technique for If sex work services exist, Assume no sex work services;
recruiting members of can be used in therefore PLACE used with
the population - most suitable multiplier method as the snowball to approximate a
for visible populations representative survey census of the sex worker
population
Snowball Survey technique for
recruiting members of
the population - suitable for
hidden populations
Capture-recapture Enumerate venue-based Size of the sex worker Method used to validate
population population in venues the PLACE estimate for the
venue-based sex worker
population
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The mixed-method approach used in the SW population size estimation and HIV prevalence 
study in Manicaland consisted of a combination of PLACE and snowball methods to ensure 
maximum identification and enumeration of both visible and hidden sub-populations. As 
noted above, formative research was used to guide the detailed design of the study and 
decisions about the emphasis to be put on each component given the characteristics of the 
local context. Capture-recapture was used to validate the completeness of the PLACE 
estimate for the size of the visible sex worker population.  
 
5.2 Data Collection Methods 
 
An overview of the key stages of the Manicaland study81 is given in Figure 4 below. 
 
 
 
Figure 4: Stages of the Manicaland sex work population size and HIV prevalence study  
 
 
 
 
 
 
 
 
 
 
                                                          
81
 The study in Manicaland (the Women at Risk Study) was designed as a longitudinal prospective survey and 
utilised a broad definition of sex work. Data on a subset of the women enumerated in the second round of the 
study who matched the narrower definition* required for the UNAIDS Modes of Transmission (MOT) modelling 
exercise conducted in Zimbabwe in 2010 were used as the basis for the input assumptions on sex work for the 
model. To keep things simple in this manual, the methods used in the Women at Risk study have been adapted 
slightly to match those that would have been used if the study had been a single cross-sectional study and the 
primary objective had been to provide sex worker population size and HIV prevalence estimates for an MOT 
exercise based on the UNAIDS definition of sex work. *For the 2010 Zimbabwe MOT study, a modified 
(narrower) version of the UNAIDS definition of sex work was applied.            
Study design 
Questionnaire and 
consent form translation 
Protocol 
submission 
MRCZ 
Formative 
study 
 
Design 
phase 
 
3 x FGD/site 
Venue verification 
Mapping Feasibility 
Community informant venue 
identification 
Preparatory 
phase 
 
Health leaflet design and 
translation 
Focus group leaflet 
 MOHCW endorsement 
of women’s health 
leaflet  
RA interviews & training 
Implementation Snowball C-RC 
Venue inventory 
Community entry; 
Key informant interviews, 
training 
Pilot questionnaire with 
Key informants 
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Preliminary Steps 
 
Mapping of the Study Sites 
 
The study was conducted in four locations – a small town, a large-scale commercial farming 
estate, a roadside trading settlement, and a subsistence farming area surrounding a mission 
hospital and school – in northern Manicaland close to the border with Mozambique. 
 
Each site had a principal business centre (BC) which is the main centre of commercial 
activity. In the town and trading settlement, the principal BCs were lively, comprising a 
number of shops, bars, restaurants and markets; while, in the rural site and the estate, the 
principal BCs were much smaller. In addition to the principal BC, clusters of villages were also 
serviced by a nearby smaller BC providing basic amenities including small bars known 
colloquially as bottle shops. The principal BCs differ from smaller BCs in the scale and the 
scope of services and are located typically near or on a major road. In the town, for example, 
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the principal BC was the location for the bus terminus where buses from Harare and Mutare 
cities would alight to drop off and pick up passengers who lived in nearby villages. 
 
An inventory of venues and events for each of the study areas was developed for the PLACE 
component by conducting focus group discussions with community members knowledgeable 
about sex work (e.g. clients, bar attendants, sex workers, market vendors) in which 
participants were asked to draw maps of the local area and to identify places where sex 
workers recruit clients and locations where men and women meet for sex. Each location was 
visited and, where appropriate, the manager or someone onsite was interviewed about the 
main operating hours and the approximate capacity of the venue at the busiest time. 
Permission was sought in advance for researchers to enter and approach women socialising 
in the venues. 
 
Development of Research Instruments 
 
Questionnaires, consent forms, training manuals and standard operating procedures (SOPs) 
were developed for the study (see Appendix). Individual questionnaires and consent forms 
were translated into the local language, back-translated and checked. 
 
Ethical Approval 
 
A protocol for the study was developed and submitted for approval to the Medical Research 
Council of Zimbabwe which included the following arrangements: 
 
Informed Consent: During invitation to join the study, the study was explained to potential 
participants and it was made clear to them why they had been selected. After the 
introduction, the procedures and request for a blood sample were explained and potential 
respondents asked if they would like to participate. All information sheets, consent forms 
and questionnaires were translated into Shona. Two copies of consent were signed: one of 
which was kept by the participant and the other was kept locked in cabinets at BRTI offices. 
 
Harm Minimisation Measures: Attitudes towards sex work often are largely stigmatising, and 
sex workers are frequently viewed as immoral. Women who have extramarital sex or sex 
with married men are just as intensely vilified as venue-based sex workers, and, on occasion, 
are castigated more harshly since sex workers in bars generally use condoms but women 
having affairs with married men typically do not. In consideration of these beliefs, there is a 
high possibility of harm being done to participants and of non-response if the study is 
publicly associated with sex work or extramarital sex. Various measures were taken to 
reduce this perception within the communities including conducting the study 
simultaneously with another research general population survey and conducting venue-
based PLACE surveys at night. 
 
To reduce the risks to participants, a women’s health leaflet was used as the tag in the 
capture-recapture exercise. To ensure that sex workers are not distinguishable by receiving a 
health leaflet, additional almost identical leaflets were made available through community 
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health workers and at clinics. The questionnaires, consent forms and blood samples collected 
by the project were given unique number identifiers and stored securely. Checklists 
containing information for linking study data to participants’ names were stored securely in a 
separate location. Questionnaire and laboratory test result data were entered into separate 
tables in the project database. Only senior field-staff, study principal investigators, and 
authorized collaborators had access to the keys and passwords. Names of individual 
participants were removed before any copies of or extracts from the data sets were provided 
to third parties. 
 
 
 
 
 
Risk Assessment: Standard protocols that included security procedures were developed for 
all aspects of the study. Conducting research at night time in drinking venues produces an 
additional level of risk and, although the venues may be well-known to research staff, the 
unpredictability of the drinking environment necessitated its own precautions. Research 
assistants were instructed not to approach individuals who are drunk; only male researchers 
were permitted to enter bars during later evening periods; research teams operated in pairs 
or larger groups; research assistants were provided with cell-phone air time for emergency 
use on evening visits; a senior fieldwork supervisor accompanied the research teams during 
the evening, and remained with the team in the specific locale with project vehicles. 
 
Study Benefits: Participants were compensated for their time and assistance with the 
research in accordance with MRCZ guidelines. Incentives were not provided but free access 
to STI treatment and HIV testing services was provided.   
 
 Recruitment of Fieldwork Team 
Harm Minimisation 
 
Reduce the public profile of the study 
• Concurrent with a general population survey 
• Same incentives for respondents as for the general population survey 
• Preparatory qualitative work with variety of community members not just risk 
groups 
• PLACE conducted at night to reduce community interest 
 
Protect the anonymity of participants 
• Peer arrangement for meetings of nominees 
• Interview venues in private locations 
• Peer facilitators  
• Unique number labels for respondents’ questionnaires and biomedical samples 
• Data and consent forms stored in locked cabinets 
• Password protected database 
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The size and composition of the fieldwork team was determined to reflect the size and 
complexity of the study (see Table 7 below). Male researchers were considered more 
suitable for recruitment of women in bars for safety and identification purposes but gender-
matching was used for the interviews to assist in respondent disclosure.  
 
In addition to the fieldwork managers, supervisors and research assistants, the fieldwork 
team for the study included adjunct researchers in the form of a team of peer facilitators 
deployed throughout study sites to assist the research team in engaging with marginalised 
communities.  
 
Training 
 
In accordance with MRCZ guidelines, all research staff were trained in and required to pass 
assessments in basic research ethics and good clinical practice. In addition, in light of the 
sensitivity of the behavioural questions and biological specimen collection, intensive training 
was carried out prior to the start of data collection. This included conduct and appearance; 
health and safety at work, accident reporting, and practical training on safe collection of 
blood samples; and rehearsal of questionnaires and other study tools through role-play. 
Research staff were provided with training manuals, SOPs, and samples of questionnaires 
and other study tools for their own reference. The peer facilitators also were trained 
including on ethical research procedures. The training of the wider research team drew on 
the local expertise of the peer facilitators who suggested helpful strategies for avoiding 
adverse events and managing community interest.  
 
Community Entry 
 
To prepare for the arrival of the research team, senior fieldwork staff visited the local 
community leaders to introduce and explain the nature of the research, and to seek 
permission for the study. The local police were notified of the presence of the study in the 
community. The peer facilitators also assisted with community entry and the conduct of the 
study.   
 
Implementation 
 
Interview Procedures 
 
The quantitative data were collected in fully-structured face-to-face interviews in suitably 
private locations using a method designed to reduce social desirability bias (Informal 
Confidential Voting Interviews (203)) for sections on sexual behaviour and other sensitive 
personal information.  
  
Biological Specimens 
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Dried blood spot samples were taken for HIV testing. The research staff were trained on how 
to take specimens under supervision from the Manicaland project’s clinical research 
supervisor.  
 
Quality Control and Quality Assurance 
 
The quality of the data collected in the field was checked at the end of each day by the 
fieldwork supervisors for completeness and inconsistencies. Corrections were made by 
research assistants and, where necessary, clarification was made with study participants; in 
extreme cases, interviews were repeated. Training was consolidated during fieldwork 
through direct observation of interviews by senior fieldwork supervisors.  
 
Procedures and Requirements for Individual Study Components 
 
The personnel requirements and study instruments used in the different components of the 
study in Manicaland are summarised in Table 7. Details of how each component was 
implemented in the study are given in the following sub-sections.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Table 7: Study components and requirements 
 
 
 
 
 
 
 
 
 
 
 
 
 
Method Personnel Instruments 
   
PLACE 2 teams:            
1 male RA          
1 female RA 
Venue log book 
PLACE 
questionnaire 
Appointment cards 
WR QQ 
   
Snowball 
 
 
 
 
2 teams:            
1 male RA          
1 female RA 
Snowball log book 
WR QQ 
Capture-
Recapture 
4 teams:           
1 nurse              
1 RA 
1  fieldwork 
supervisor  
C-RC venue log 
C-RC questionnaire 
Women’s health 
leaflet 
Appointment cards 
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PLACE 
 
Aspects of the PLACE method were implemented to identify and locate public places where 
sex workers meet new sexual partners. All venues in the principal BCs were covered on 
weekend evenings during the course of each round. In addition, a simple random sample of 
smaller BCs in rural areas was taken.  
 
All mapped locations were visited by staff during peak operation hours. Upon entry into a 
drinking venue, a head-count of all women socialising inside and outside was undertaken to 
provide a sampling frame and an enumeration estimate for validation through capture-
recapture (see below). All women socialising or working on site then were approached 
individually and invited to join the study and interview onsite. For women who were 
interviewed on the same night, appointments were made for the following day to collect the 
DBS samples. Women who declined an interview onsite on the same night were invited for 
an interview the following day at a more convenient time. Upon agreement, an appointment 
was made and an appointment card was given. Contact information (cell-phone number, 
place of residence, friend’s cell-phone number) was given to research staff to be able to 
trace the individuals should they fail to attend for their appointments.  
 
Snowball 
 
Seed selection: To generate a sample that would include members of diverse social groups, 
seeds were diversified according to several demographic characteristics that in consultation 
with local sociologists and social workers were identified as distinct social groups. Peer 
facilitators and focus group participants from the feasibility study in a particular village were 
thus purposefully selected as seeds to cover a range of demographic characteristics (269) 
believed to represent key demographic groups which reflect the diversity of sex work: young 
sex workers (18-24 years), older sex workers (greater than 25 years), sexually-active widows 
(280), single mothers (281), and married women engaged in extramarital sex (83). Where 
possible, one seed matching each of the above demographic characteristics per business 
centre was selected. This resulted in a total of 32 seeds. 
 
First snowball wave: Seeds were asked to nominate up to ten individuals who they knew well 
enough to talk with about their sexual encounters and whom they knew to be a sex worker. 
They also had to be prepared to make an initial approach to inform them of the study. All 
names were recorded in the snowball log book (Appendix). Each research assistant had a set 
of ten playing cards which represented the nominees mentioned by their interviewee. To 
generate a random selection of nominees, the cards were shuffled and the respondent was 
asked to pick three; these represented the nominees they were asked to approach to meet 
the research team. The respondent was given up to three appointment cards, one for each 
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of their nominees, each with a unique identifier number relating to the respondent. The 
unique identifier number was then recorded in the snowball log book next to the nominee 
for later verification when the nominees arrived for interview. To help identify nominees 
who came for interview and to avoid duplicates, first name, surname, and then alternative 
names82 were recorded in the log book. Each nominator was told that they would receive 
one bar of soap per nominee, to a maximum of 3, if their nominees were eligible and 
attended for interview. This token was designed to be small, so as to avoid coercion on the 
part of the key informants but to compensate them for their efforts in approaching their 
nominees. Respondents were told that if nominees did not meet the inclusion criteria then 
they would not be compensated for referral. 
 
Wave propagation: Nominees who attended for interview at the pre-arranged time were 
checked against the characteristics recorded in the snowball log book to identify to whom 
the compensation was owed. Interview of nominees proceeded as before but their 
nominations became the second wave and so on. 
 
Waves were continued until no new nominees were named. Once recruitment chains were 
thus exhausted, nominees who were not randomly selected with the playing cards were then 
approached to be interviewed. This way a census of the population could be achieved.  
 
Capture-recapture 
 
Capture and recapture rounds were conducted on consecutive weekends, on a Friday and 
then on the following Saturday, to maximise independence and to avoid day-specific biases. 
Capture and recapture brochures were subtly different from one another so that they could 
be distinguished by researchers but would not be obviously distinct in a manner that might 
otherwise identify women as belonging to the study (see Appendix for examples)83.  
 
                                                          
82
 It is common for women to be referred to by a polite name not their first name. Alternatively women may 
also be referred to by the name of their eldest child e.g. if the eldest child is Sarah the mother may be known 
as Mai Sarah (mother of Sarah) 
83
 Text boxes in capture brochures were printed in normal typeface whereas in the recapture brochures, boxes 
were printed with italicised typeface. In addition, the last page of the capture brochure was numbered C-6 
(instead of 6) and the recapture brochure was numbered R-6. It was important to avoid creating brochures 
that were visibly distinct lest this identified women as belonging to the study. The brochures used for capture-
recapture were also distinct from those handed to clinics, key informants and village health workers. These 
brochures were printed as the capture brochures but the last page was numbered as normal (without a C 
prefix). 
GUIDELINES FOR SEX WORKER SIZE AND HIV PREVALENCE ESTIMATES 
497 | P a g e  
 
Initial capture and mark round: On a Friday night during the middle of the month and 
following a specified schedule84, four teams of field researchers visited the mapped 
venues/locations in each site (one team per site). All women socialising or working inside, or 
outside in the vicinity of the bar (including all women trading at stalls outside the bars) were 
approached. Permission was sought to ask a series of questions lasting about 5 minutes. The 
respondent and researcher would typically move to a quieter area before formal informed 
consent was requested to conduct the capture-recapture questionnaire (Appendix). During 
the interview, the respondent was given a small leaflet, the “tag”, on women’s health (Figure 
5). Teams spent 20-30 minutes at each venue. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5: Capture enumeration – flowchart of questions 
 
 
 
 
                                                          
84
 The teams decided on the order that was most geographically efficient, but to observe the busiest periods 
and venue closing times, those that closed earlier were visited first; some venues did not become busy until 
other bars started to close: these were visited last. The order of venues was recorded on the venue list. 
 
Have you received a 
brochure about women’s 
health? 
Yes No 
Did you receive the brochure 
from one of the research team? 
 
 
Yes No 
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Second capture and recapture round: A week later, on Saturday at the same time, the 
researchers revisited the same venues and locations in the same order. The interviewer 
teams were swapped to avoid interviewer bias85. Women were approached as before and 
asked to take 5 minutes to complete a short survey. During the interview, they were asked if 
they had received a brochure on women’s health the previous week. If they said “no”, then 
the interview proceeded as before in the initial survey; but, if they said “yes”, they were 
asked to recall when they received it and how (Figure 6). 
 
 
 
 
 
 
 
Figure 6: Recapture enumeration  
                                                          
85
 Interviewers were quickly recognised and could promote behavioural avoidance of capture or conversely 
promote it. 
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*The timing was confirmed through the C-RC questionnaire; cases when the time was longer 
than a week were taken as new captures. 
 
 
If the respondent reported that they had received a brochure earlier that night, the 
researchers would ask her to produce the brochure so they could verify the answer. If, on 
the other hand, the woman reported receiving a brochure the previous week, the researcher 
asked to confirm the brochure and then gave a recapture brochure. If the woman reported 
receiving the brochure at some other time, the researcher gave the woman a capture 
brochure and invited her to join the study. 
 
 Fieldwork Timetable 
 
The timetable for the fieldwork in the Manicaland sex worker study is shown in the Gantt 
chart in Figure 7. 
 
 
 
Have you received a 
brochure about women’s 
health? 
Yes 
No 
Give capture brochure 
Record new capture 
Tonight Last week 
Give nothing 
(already counted) 
When did you last 
receive the brochure? 
Did you receive the brochure 
from the research team? 
Yes No 
Another time* 
Give recapture brochure 
Record recapture 
Confirm brochure 
(ask to see it) 
Give capture brochure and 
invite to join study 
No 
Record refusal 
Yes 
 Interview onsite 
 Appointment 
card 
500 
 
 
 
 
 
 
 
Figure 7: Gantt chart showing the fieldwork timetable 
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502 
 
 
 
 
 
 
5.3 Data Analysis Methods 
 
Population Size Estimates 
 
Sex Worker Population Size Estimates based on PLACE and Snowball Methods 
 
Estimates were made for women who usually lived within the study areas and were 
recruited whilst operating onsite in drinking venues (PLACE) over a 6-week period or through 
the snowball method (Snowball). The analysis provides estimates for the size of the local sex 
worker population (Figure 8) based on the numbers found through:  
 
1) PLACE alone 
2) Snowball alone  
3) Both (overlapping)  
 
 
Figure 8: Flowchart showing how respondents were categorised in the analysis 
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To work out the total sex worker by major land-use category, as a proportion of the female 
population: 
 ∑ QWQX∑ QWQX  
 
Where land-use category, i=1,2,3; ni = number of sex workers (18-49 years) in area i; Ni = 
females (15-49 years) in area i.  
 
A complete adult census of Manicaland project sites was conducted in 2008 (Laura 
Robertson pers. comm.); the female population (15-49) living in WR project areas from this 
census forms the denominator. 
 
Capture-Recapture 
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In addition, data from an application of the capture-recapture method undertaken over two 
consecutive weekends were used to validate the PLACE estimate for the size of the visible 
sex worker population.   
Chapman’s formula was used to calculate a capture-recapture estimate for small populations 
(233): 
 
 = /0 + 120 + 120 + 12 3 − 1 
 
where n1	= the number enumerated in the first (Friday night) round; n2	 = the number 
enumerated in the second (following Saturday night) round; and m2	 = the number 
enumerated in both rounds.   
The approximate unbiased variance estimate proposed by Seber (233): 
  
 
Z#02 = 01 + 1202 + 1201 −2202 −2202 + 12 ∙ 02 + 22  
 
was used to derive 95% confidence intervals: 
 	 ± 1.96\Z#02	 
 
 
HIV Prevalence and Sexual Behaviour Estimates 
 
HIV Prevalence  
 
All of the sex workers who participated in the study provided DBS samples for HIV testing. 
The samples were tested at the BRTI laboratory in Harare using a dipstick dot EIA test 
(Combaids HIV-1 and HIV-2 Dipstick, India) with high sensitivity and specificity under 
Zimbabwean conditions (Gregson et al. 2006) to provide estimates of HIV prevalence 
disaggregated by study location and method of enumeration.    
 
STI Prevalence 
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Data collected on STIs include self-reported levels of discharge and genital sores. A 
composite STI symptoms variable was generated comprising reported discharge and/or sores 
in the last 12 months. 
 
Number of Clients per Year 
 
Sex work clients refer to sexual partners where there is a payment agreement with the 
partner which is negotiated upfront and in which he agrees to pay at the end of a pre-
arranged period or at an agreed frequency.  
 
In the Manicaland sex work study questionnaire, women were asked to report the number 
of new clients that they had had in the past month. This helped to reduce recall bias but 
meant that a scaling-up procedure had to be applied to estimate the number of clients they 
had had in the last year as required for the MOT modelling exercise. The simplest method 
would have been to scale-up the number of new partners in the past month by a factor of 12 
to produce an annual estimate. In reality, for a certain number of weeks each year in the 
aggregate, women will not have had sex, for example, due to menstruation and illness. To 
allow for this, we assumed that 4 weeks each year, women do not have sex.  
 
Because there was no direct information on the turnover of regular clients, the total number 
of current regular clients who they had sex with in the last 12 months (Nr) was added to the 
total number of new clients in the year (Nc	x	11) - equation 1.  
 
rc NNppyr +×= 11          Equation 1 
 
 
Number of Sex Acts per Client per Year 
 
It was assumed that, with new clients, women only had one sex act, as these represented 
one-off encounters (unless they had more than one sex act per encounter and then the 
number of sex acts was taken to be the number of acts for this partner in the last month). 
 
For regular clients, the number of sex acts in the last month with this partner type was 
multiplied by 11. If the number of sex acts in the last month was missing, this was taken to 
be 1. 
 
To calculate the average number of sex acts per client per year, the total number of acts for 
each partner type was multiplied by the number of partners in the year for each partner 
type. These two numbers were summed, and then the total was divided by the total number 
of clients (equation 2). 
 
( )
rc
rrcc
NN
ANAN
actsppyr
+
×+××
=
11
      Equation 2 
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Percentage of Sex Acts Protected per Client per Year 
 
This was calculated as a percentage: 
 B` × 100          Equation 3 
 
 
5.4 Results: Population Size and HIV Prevalence Estimates 
 
Population Size Estimates 
 
In total, 376 women meeting the UNAIDS definition for a sex worker were enumerated in the 
study through the combination of PLACE and snowball methods (Table 8). This was 
estimated to represent 8.3% of all women resident in the study areas. The prevalence of sex 
workers was higher in the commercial areas (9.6%) than in the rural areas (7.0%).  
 
Overall, and in both commercial and rural areas, greater proportions of the total estimated 
number of sex workers were identified through the snowball method than through the 
PLACE method, suggesting high levels of hidden sex work activity in all of the study areas. 
Just under 10% of the sex workers enumerated in the commercial areas were only found 
using the PLACE method. Some of the outlying BCs included in the snowball process were 
not covered in the PLACE enumeration which will have reduced the size of the PLACE 
estimate relative to the snowball estimate. However this effect is thought to have been 
marginal because the numbers of women enumerated using the PLACE method in the 
outlying BCs were small compared to those enumerated in the principal BCs in each area.  
 
Other factors that may have affected the overall estimates and the comparison of numbers 
enumerated using the different methods include: 
 
 
 
 
 
(i) Detailed information was collected on each participant so that few duplicates occurred 
(n=5, ~1%) and these were easily identified and removed in the analysis. 
(ii) Although the PLACE and snowball approaches were applied separately and 
independently (i.e. women approached through one method also could be found 
through the other method), the seeds for the snowball process included bar-based 
women so that bar-based sex workers would be enumerated as part of the process.   
(iii) The PLACE enumeration was restricted to evening locations (i.e. drinking locations would 
have been over-represented and ostensibly day-time locations, such as markets, were 
under-represented unless they also operated during the night). This was done because it 
increased the likelihood of capturing the target population whilst reducing the public 
profile of the project.  
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Importantly, the mixed-method approach helped to illustrate the direction of bias of any one 
method applied in isolation. This can be seen as an aid to future size estimation projects to 
recognise how estimates may be biased and therefore to help decide whether this has 
implications for the target population. It also highlights the importance of a context-
appropriate understanding of sex work and of where and how sex workers operate.    
 
 
Table 8: Numbers, HIV prevalence and sexual behaviour amongst sex workers enumerated in 
the Manicaland sex worker study by method of enumeration 
 
(i) Overall 
 
 
†An aggregate number of clients were not available so this reﬂects the total number of diﬀerent 
partners (clients and non-clients) over the last year.  
 
 
 
 
 
 
(ii) Commercial Areas – Town and Estate 
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(iii) Rural Areas – Roadside and Subsistence Farming Areas 
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In Table 8, size estimates for the sex worker populations (expressed as percentages of the 
total female population) based on data from a general population household survey 
conducted close to the same time as the sex work study also are compared with those 
derived using the PLACE and snowball methods. Overall, the household survey estimate is 
considerably lower (just over a quarter – 2.4% versus 8.3%) than that estimated in the sex 
work study. The household survey performs slightly better in the commercial areas (where 
more of the sex workers are open about their activities) than in the rural areas. This general 
pattern is as expected given the stigma associated with sex work in the study areas and the 
consequent under-reporting of sex work activity expected in household surveys due to social 
desirability bias.          
 
Table 9 compares the numbers of sex workers visible at bars who were enumerated using 
the PLACE method with the estimates obtained from the capture-recapture component of 
the study. The PLACE estimate (54) was somewhat higher than the de jure estimate (47) 
from the capture-recapture process. Although the PLACE estimate fell within the 95% 
confidence interval obtained for the capture-recapture estimate, a higher figure was 
expected because the PLACE enumeration extended over a 6-week period whereas the 
capture-recapture process was completed in two successive weekends.  
 
 
Table 9: Population size estimates for bar-based sex workers: comparison of capture-
recapture and PLACE estimates 
 
Capture 
population 
C-RC estimate 
De Facto De Jure 
n1 36 31 
n2 22 17 
m2 13 11 
Overlap 22% 23% 
N (95% CI) 60 (45-75) 47 (35-59) 
PLACE - 54 
 
 
 
The study samples for the de facto population in the capture-recapture exercise violated the 
assumption of equal catchability as the proportion of marked captures ranged from 43% to 
70%. When the de jure population is considered, the site-based catchability is somewhat 
more uniform, ranging from 50% to 70% with two sites achieving 50% and the other two 
achieving 67% and 70% (Figure 9). Since the town and the subsistence farming area (SFA) 
were similar in their catchability estimates and the roadside (RTC) and estate areas were also 
similar, pooled sub-group estimates were calculated for these two groups and then summed 
GUIDELINES FOR SEX WORKER SIZE AND HIV PREVALENCE ESTIMATES 
510 | P a g e  
 
to produce a revised de facto estimate of the bar-based sex worker population of 56 (95% CI: 
40-72) and a revised de jure estimate of the bar-based SW population of 46 (32-60) which 
account for the differential catchability across sites. 
 
 
Figure 9: The number of women captured during the second round of C-RC across study sites 
(red line), the "catchability" (dashed line) and the C-RC estimate of population numbers 
(solid black line) 
 
 
 
 
Seventy-two per-cent of the women captured in the first round (n1) reported socialising in 
the area they were found in for 15-30 nights in the past month. The comparable percentage 
for the second round (n2) population was 82%. This population of women therefore is highly 
immobile with respect to the business centres they frequent over a period of a month, even 
though two-thirds of the population do not live in the same locale as that in which they 
socialise. The level of mixing across different business centres by the population was 
relatively low and at a similar level in each round which indicates that the population is 
relatively stable and supports the estimate as a reasonable reflection of the numbers 
socialising in these areas (154). 
 
As noted above, the number of women reached using the PLACE method (n=54) was within 
the range of the capture-recapture estimate. Moreover, given that the level of mixing 
between business centres was low, this supports the use of the numbers recruited through 
PLACE as a valid estimate of the bar-based sex worker population. 
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 HIV Prevalence and Sexual Behaviour Estimates 
 
HIV prevalence in the total sample of female sex workers enumerated in the Manicaland 
study sites was 47.6% (Table 8). This compared with 37% amongst the women identified as 
practising sex work in the household survey in the same areas, possibly reflecting selective 
omission of mobile high-risk SWs in the household survey.  
 
Within the sex work study sample, HIV prevalence was higher in the women enumerated 
using the PLACE method (69%) than amongst those enumerated using the snowball method 
(47%). As might be expected, HIV prevalence was higher amongst women enumerated in the 
commercial areas (56.5%) than amongst those recruited in the rural areas (35.3%).  
 
Twelve per-cent of women in the sex work study reported having experienced symptoms of 
other STIs within the past 12 months with similar levels being reported by women in the 
PLACE and snowball samples. The mean number of clients reported per year was 6.98 - 
higher for the snowball only group than for the PLACE only group but similar when women 
found through both methods were included in each group (snowball, 7.2; PLACE, 7.3). The 
mean number of acts of sexual intercourse per partner per year (snowball, 2.8; PLACE, 3.1) 
and the percentage of sex acts protected using condoms (snowball 64%, PLACE 60%) also 
were similar for the two groups after including those enumerated in both methods. 
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